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THE NEOCENE- LAKE BEDS Oi WESTERN MONTANA
•  •
. AND
DESCRIPTIONS Ol- SOME NEW VEIT ETRATES FilUto THE LOUP tOiJL 
BY EARL DOUGLASS.
M.s. i m
L I B R A R Y  
UNIVERSITY Of  MONTANA
J
I
I
DESCRIPTION 0* LAXL ELDS.
S in c e  coming to  l io n ten a  i n  th e  s p r in g  o f  1694 I  have s p e n t  rnuoh 
o f  ay  t im e i n  s tu d y in g  th e  la k e  bed d e p o s i t s  i n  th e  w e s te rn  p a r t  
o f  th e  s t a t e , -  and i n  c o l l e c t i n g  end s tu d y in g  the  v e r t e b r a t e  i o s s i l s  
found  i n  them.
These d e p o s i t s  o c c u r  i n  n e a r l y  e v e ry  l a r g e  v a l l e y  in  the v.-estem 
p a r t  o f  th e  s t a t e .  I  have m yse lf  observed  them i n  the v a l l e y s  o f  
the  u p p e r  M is s o u r i*  (ab o ve  the  re-rrion o f  Helena^), G a l l a t i n ,  Madison, 
J e f f e r s o n ,  B ea v e rh ead ,  Kuby, Big Hole-,  H e l l  G a te ,  and T i t t e r  Boot
r i v e r s ,  and t h e i r  t r i b u t a r i e s .
Hayden and Pe a l e  ̂ A n n u a l  R e p o r t s  o f  th e  U. S. G eo l .  o u r .  of 
the  T e r r i t o r i e s  f o r  1671 and 1672 ,  have g iven  ve ry  good g e n e r a l  d e s -
c r i p t i o n s  o f  t h e s e  beds,
These f r e s h  w a te r  l a k e s  f i l l e d -  th e  v a l l e y s  and a t  some t im e ,  
e a s t  o f  th e  main d i v i d e ,  l e f t  o n ly  th e  to p s  o f  th e  m ounta ins  s ta n d in g  
as  i s l e t s ,  lo n g  i s l a n d s ,  and p e n in s u la s  i n  the w aste  o i  w a te r s .
West oi the  d i v i d e  the  lan d  m asses  were l a r g e r  and the l a k e s  s m a l l e r .
•  •  •  •
Though ove r  a  good sh ..re  ox the a r e a  o f  the a n c i e n t  l a k e s  th e r e  
a r e  no good e x p o s u re s  y e t  i t  i s  n o t  a  d i f f i c u l t  m a t t e r  to  a s c e r t a i n  
a p p ro x im a te ly  t h e i r  fo rm e r  e x t e n t  by th e  tomography o f  the c o u n t r y  a .n d  
tot the o c c a s io n a l  o u tc ro p s*  The sand s  and c l a y s  t h a t  Compose »he 
d e p o s i t s  a r c  o f  te r jg ra s sed  o v e r ,  cov e red  w i th  d r i f t ,  o r  e n t i r e l y  washed
3
>
awayj y e t  i n  some o i  the v a l l e y s  th e r e  a r e  root! and q u i t e  e x te n s iv e  
ex p o su re s ,  . One s t r i p  f i f t e e n  to  twenty n i l e s  lo ng  n e a r  th e  Madison
■
l o r o s  a  m in i a t u r e  "End Land".
At one t i n e  th e re  was a  l a r ^ c  i r r e g u l a r  shaped la k e  ex tend ing
•  •
•  ■
f ro m  abo u t  ten  to  twenty -n iles  n o r th  o i  H e len a ,  s o u th - e a s tw a rd ,  and 
then  southward ab ou t  se v e n ty  m i l e s ,  to  the v i c i n i t y  o f  Pony ,*Tiadi son 
o o u n ty ,  on a  lint* n e a r l y  west o f  Bozeman; a n d ,  p ro b a b ly ,  ove r  the
r a h t e r  low and narrow d iv id e  to  th e  so u th  and up th e  Madison v a l l e y
•  •
a b o u t  s i x t y  m i le s  f a r t h e r ,  m&kin" th e  whole d i s t a n c e  between One
®  •  *  •  ^  •
0
hundred and t h i r t y  and one hundred and f o r t y  m i le s .  I t s  - j r e a t e s t
0 •  %
w id th  frotj^he v i c i n i t y  o f  lozeman to  t h a t  o f  V .h i teh a l l  was a t  l e a 3 t  
s i x t y  .m i l e s .  To the southward an a m  extended up the  Pea v e r  Head 
and i t s  t r i b u t a r i e s  n e a r l y  o r  q u i t e  to  th e  main w atershed  o f  the 
ro ok y  M ounta ins  sou th w es t  o i  D i l lo n ,  I t  extended eas tw ard  t o  Vir­
g i n i a  C i t y  and p ro b ab ly  a c r o s s  a  r a t h e r . l o w  d i v i d e  to the e a s t  con­
n e c t i n g  w i th  the- w a te r s  oi the  Madison v a l l e y ,  so the  South Boulder 
m ountain  ranrje was an  i s l a n d  o r  p e n in s u la .  The Kuby M ountains were 
e i t h e r  an i s l a n d ,  o r  connec ted  by a  narrow is th m u s  a t  the lower
(EoT
canon o f  the4 auby w i th  th e  Tobacco, r u r r c  to  the  e a s t .
E a s t  o f  t h i s  ' j r e a t  lake  a c r o s s  the G a l l a t i n  ran^e  was an o th e r
i s  now th e  upp er  Y ellow stone  v a l l e y ,
•  *
To th e  w es t  o f  th e  c o n t i n e n t a l  d i v i d e  a n o th e r  la k e  be'yan in  the 
v i c i n i t y  o f  P u t t e ,  e x te n d in g  n o r thward/ occupying  the Deer Lod're v a l l e y  
and down th e  H e l l  G ate  to  the v i c i n i t y  o f  l e a m o u t h .  There was
f  4
•  •
a n o th e r  ‘s m a l l e r  one i n  the V i c i n i t y  o i  P l i l l i p s b u r g  on F l i n t  oreek  a
•  %
t r i b u t a r y  o f  the  H e l l  G a te .  There was a l s o  a  l a r g e  la k e  occupying
the l i t t e r  Root and M is s o u la  v a l l e y s .  Though I  have n o t  y e t  v i s i t e d
the  r e g io n  the la k e  bed s  are r e p o r te d  by P r o f .  !*»• J .  E lrod  and o th e r s
f a r t h e r  to  the n o r th  ** the  v i c i n i t y  o i  F la th e ad  l a k e .
Hear fch i te  S u lph u r  S p r in g s  i n  the v a l l e y  of Smith o r  Deep r i v e r
was a  c o m p a ra t iv e ly  sm all  l a k e  t u t  01 d i f f e r e n t  age from  the  la k e s
■
•  •  •  
i n  the  o th e r  p a r t s  o f  the s t a t e *  b e lo n g in g ,  a c co rd in ' :  to  P r o f .  V*. I .
S c o t t ,  t o  the l a t e r . John Day and e a r l y  Loup Pork d i v i s i o n s ;  w h i le  the 
o t h e r  beds be long  to  the W hite  R iv e r  aud l a t e r  Loup f o r k  h o r iz o n s .
As th e  Deep r i v e r  beds  have been s t u d i e d ,  and t h e i r  v e r t e b r a t e  re -  
^ i n a  d e s c r ib e d  by Cope and S o o U ,  1 w i l l  e o n i in c  n j ' s e l i ,  p r i n c i p a l l y ,  
to  the more e x t e n s iv e  d e p o s i t s  i n  the o t h e r  p a r t s  o f  th e  s t a t e .
Py f a r  th e  b e s t  exposure  i s  i n  the  lower Madison v a l l e y .  l h i s  
v a l l e y  e x te n d s  ab ou t  tw enty  m i le s  so u th  from the Three  f o r k s ,  where 
the J e f f e r s o n ,  M adison , and G a l l a t i n  r i v e r s  u n i t e  to  form the Mis­
s o u r i .  ■
On th e  w es t  s i d e  oi the r i v e r  e x te n d in g  e i g h t  o r  t e n  m i le s  in  
a  n o r th  and s o u th  d i r e o t i o n  i s  a  s e r i e s  o f  n e a r l y  p e r p e n d ic u la r  c l i f f s
composed p r i n c i p a l l y  oi c l a y ,  l i n e  s a n d ,  and c o n g lo m e ra te ,  g ra y  i n  
c o l o r ,  b u t  01 ten  s t a i n e d  w ith  i r o n .  They a r e  u s u a l l y  s o f t ,  y e t
th e r e  a re  i n  p l a c e s  some ve ry  ha rd  l a y e r s .  The r i v e r  h a s  n o t  c u t
th rough  th e  bed so as  to  expose th e  rock b e n e a th ,  bu t  the  th ic k n e s s
of  th e  exposure  m ust be a t  l e a s t  two hundred l’e e t .
Above th e s e  beds which I  w i l l  C a l l  No. I ,  on the  e a s t  s id e  o f  the 
v a l l e y ,  a r e  s o f t e r ,  m arly  b e d s ,a lm o s t  w h i t e ,  w e a th e r in g  i n to  c o n ic a l
h i l l s  and b l u f f s  w i th  even ly  s l o p i a "  s i d e s  which have an anrrle of 
tw e n ty - i iv e  to  t h i i t y - x i v e  d e g r e e s .  1 have observed  no p l a i n  l i n e  
o f  s e p a r a t i o n  be tw een . th ese  beds fyo. 2 ) and No. I  below.
le tw e e n  No. 2 and No. Z a b o v e , th e r e  i s  a  s h a rp  d i v i d i n g  l i n e  
and th e  i o r n a t i o n s  can be d i s t i n g u i s h e d  a s  f a r  a s  th e y  can be seen. 
There  i s  a  sudden ohairre from  th e  w h i te  s lo p e s  o i  marl to  the cream 
c o lo re d  c l a y s  and d a r k e r  sand s  and con g lom era te s  o f  the upper  beds 
whose s lo p in g  s id e s  a re  broken by c l i f f s  o f  h a rd e r  m a t e r i a l .  The low- 
o r  beds(Nos. 1 and 2^were l a i d  do w n /fo r  th e  most p a r t ,  i n  q u i e t  
w a te r s }  w h i le  No. 3 ,  much oi i t ,  was d e p o s i t e d  by runn ing  s t ream s .  
There i s  unconfo rm ity  oi e r o s io n  between Nos. 2 and 3 .  The t a t t e r  
i s  o v e r l a id  by abo u t  two hundred f e e t  o f  cream o o lo re d  clays,N o.4. 
ih e r c  i s  no p e r c e p t i b l e  b rea ijbu t  th e  upp er  l a y e r *  e r e  l e a s  sandy and 
a r e  b a r re n  o f  i o s s i l s .
Oi- tup oi th e  benches i n  vi& y p l u j e s  a r e  h a r d ,  brown, rounded 
r o o k s .  ao.it th en  very  s y a n e t n o a l  i n  shape .  i n  nany p l a c e s  th e se  
ie r ra  a  c o a r s e  c o n g lo m era te .  ' i l .ea t  rounded s t o n e s ,  which av e rag e  
p e rh a p s  t h r e e  o r  , o u r  in c h e s  i n  d i a - n e te r ,  when the s o f t e r  m a t e r i a l  
i s  washed away iron , b e n e a th ,  s l i d e  down the  s l o p e s ,  i n  s o i t  p la c e s
fo rm in ':  a  t r o a d  r i v e r  o i  then* b u t  f lo w ing  on ly  when som ethin"  d i s ­
t u r b s  some p a r t  01 the mass. The p e b b le s  a rc  composed 01 hard  ma­
t e r i a l  ,  m o s t ly  q u a r t a y t e .  They a r e  co a ted  browrjand th e  brown
c o l o r  s c e n s  to  a  s l i g h t  e x t e n t  to  p e n e t r a te  the  rook n e a r  the su r fa c e
•
IX the sun ap p e a rs  when they  a r r  -«♦  b"  a  shower th ey  s h in e  l i k e  
p o l i sh e d  s i l v e r .  ;  They were und ou b ted ly  d e p o s i t e d  h e r e  when the
Madison r i v e r  flowed a t  t h i s  l e v e l .
There i s  a  g e n e r a l  s i m i l a r i t y  i n  the la k e  b~ds where 1 have ex­
amined th e n  y e t  t h e r e  a re  m ny lo o a l  d i f f e r e n c e s  and a  c o n s id e r a b le  
l i t h o l o g i c a l  v a r i e t y f  so t h a t  i n  n e a r ly  eve ry  v a l l e y  o iu  f i n d s  
som eth in"  new and i n t e r e s t i n g .  In  one p la c e  t h e r .  a r i  l a r ^ e  perpen-
•  •  0
d i o u l a r  s^ams «»i J a s p e r  c u t t i n g  the  hard  c la ?  and oun : l „ m v ia fe % and
c a v i t i e s  i t h  h y a l i * * j i n  a n o t h e r % c a v i t i e s  l i n e d  w ith  q u a r tz
and o a l c i t e  c r y s t a l s ,  the Mi ne-  o n e s  t h  a  t h in  ooa» of q u a r tz
and what were a p p a re n t ly  l u " s  and -tumps tu rn e d  i n t o  o a l c i t e  o r  w ith  
a l t e r n a t i n g  c o n c e n t r i c  l a y e r s  oi c a lc i t . c  and c/..ar‘i  c r y s t a l s .  In
a n o th e r  p la c e  th e r e  a r e  what s e e n  to  be anc*en«. 'p'-ci.* cc . :?s  and
h o t  spr»nrr d e p o s i t s ,  and l a y e r s  o f  p e t r i f i e d  moss. On the  lower
••adison t h e r e  i s  much s i l i o i f i c d  wood sonc o .  which i s  ve ry  b e a u t i f u l
There a r e  a l s o  sm a l l  q u a n t i t i e s  01 i o s s » l  wood i n  o t h e r  l o c a l i t i e s .
One «U x>st o o n s tw i t  f e a t u r e  o f  th e se  l a k e  beds i s  th e  pu re  ; ray  
v o lc a n ic  a s *  o o o u p - in -  one o r  r » r e  l a j e r s .  on H a c k  T a i l  Deer c reek  
i *  a  s t r a t u m  o f  t h i s  n a t e r i a l  which i s  se v e n ty  o r  e i - h t y  f e e t  i n
'  • : e 
i t
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t h i c k n e s s  *nd w e a th e r s  i n  e. p e c u l i a r  way.There w e  p i l l a r s  s ta n d in g  
on the  s lo p e s  and a r c h i t e c t u r a l  i o r a s  r e  s e a l i n ’  a a r b l e  tem ples.
In  many o i  th e  v a l l e y s  the  o v e r ly in g  m a t e r i a  i s  in c o h e re n t  
sand and .g r a v e l , a n d  t h i s  so c o v e r s  th e  o th e r  beds  ben ea th  t h a t  t h e r e  
a r e  sew good ex p o su re s .  Then, t o o ,  th e  p a s s e s  and sh rub s  c o v e r  the  
s lo p e s  and benches th u s  p r e v e n t in ' ;  a  s tu d y  o i  the  s t r a t a .
In  some p l a c e s  the beds a r e  capped w ith  b a s a l t .  1 have n o t  now 
d a t a  s u i i i o i a n t  to  s e t t l e  p o s i t i v e l y  the  q u e s t io n  a s  *o th e  age 01 t i e  
th e se  l a v a  H o w s ,  w he the r  b e io re  o r  a l t e r  the d e p o s i t i o n  o i  the  boup 
ko rk  d e p o s i t s ;  b u t  ju d g in g  i r o n  the  c h a r a c t e r  o i  the s t r a t a  i n  the 
m iddle  v a l l e y  o i  the  iluby r i v e r ,  I  th in k  the  b a s a l t i c  i low  t h a t  r o m s  
the p l a t e a u  between t h i s  r i v e r  and H a c k  T a i l  Deer c r e e k  o v e r l i e s  
th e  boup i o r k .  * e s t  o i  D i l lo n  and s o u th  o i  A rgen ta  a r e  g ra y  o l i i i s  
of what" i s  p rob ab ly  Loup i o r k  capoed w i th  g ray  l a v a  in  l a y e r s  a few 
in c h e s  th ic k *  showing many s u c c e s s iv e  l  ows. 1 d id  n o t  d e te rm in e  
the  s p e c i e s  o i  thxs  lava, and the  s a a p l t a  a f t  n o t  h e r e ,  bu t  i t  wap iuoh
d i x r e r e n t  i r o n  the- b a s a l t s  t h a t  u s u a l l y  cap th ese  beds. Three  o r  
l o u r  -n i le s  s o u t h - e a s t  o i  T li l lon  a t  a  Jkower l e v e l  I  round Loup io r k
x o s s x l s .  In  the  san e  r e g io n  w i th  t h i s  p o r p h y r i t e  ( ? )  were b lock s  or 
n a s s iv u  b a s a l t  and the h i l l s  to th e  w es t  were composed ox t h i s  n a te *  
r i a l .  The p l a t e a u  d i v i d e  between the  Hu by and ;s .d iso n  r i v e r s  i s  
capped by b a s a l t  s e v e r a l  hundred x e e t  t h i c k  ( S e e  Three  Fo rks  A t la s  
S h e e t  U. %. Geol. s u r . J .  Around V i r g i n i a  C i ty  t h i s  lav* i s  seen
f  : #
I 6
to  o v e r l j?  th e  la k e  t e d s  th e  tops  o f  which re a c h  an a l t i t u d e  o f  
6200 f e e t .  Over t h i s  th e  l a v a  cap  re a c h e s  an a l t i t u d e  o f  7000 f e e t ;  
b u t  f a r t h e r  s o u th  n e a r  Old J a ld y  i t  r e a c h e s  a  h e i g h t  of b400 f e e t .
I t  seems c e r t a i n  a s  w i n  be jeen  l a t e r  t h a t  a t  one time th e  w a te r s  
o f  th e  la k e  extended ov e r  t h i s  d i v i d e  i n t o  the Madison v a l l e y  lake  
thus  making one v a s t  i r r e g u l a r  la k e  occupying  th e  v a l l e y  ot  the upper 
M is s o u r i  above the r e g io n  n o r th  o f  H e len a ,  and a l l  the t r i b u t a r i e s  
f low in g  i n  above t h a t  p l a c e .
U su a l ly  th e  Loup Fork beds a r e  n e a r ly  h o r i z o n t a l  bu t  th e  Vdiite 
n i v e r  beds a r c  o f t e n  i n c l i n e d  a t  a  c o n s id e r a b le  u r r l e  sometimes as
hirrh a s  t h i r t .v - ' i i v e  d c - r c t s .  I t  seems e v id e n t  t h a t  d u r in g  th e  V.hite 
K iver  p e r io d  the  v a l l e y s  occup ied  abo u t  the  same p o s i t i o n  as  a t
p r e s e n t , t h a t  i n  th e se  v a l l e y s  sed im ent was d e p o s i t e d  to  a  c o n s id e r ­
ab le  t h i c k n e s s ;  the l a k e s  were then d ra in e d  and a  lar;e* p a r t  o f  the 
scdime. t  rem oved ,l e a v in g  benches and b l u f f s  i n  more p r o te c te d  p la c e s  
M  a t  the arc-sent t i n e .  n »  d r a m a s  a7a i n  b c in,r i n t e r c e p t e d  in
L° UP i 0 r k  tlafc* .  l a k e s  werfc f -w w d  unoe ^ r e  ami new d e p o s i t s  fo rc e d  
o v e r  tj,c o l d -  then the l a k e s  were a - a i n  d ra in e d  and e r o s io n  reapved
-  ^ a t  p a r t  o i  th e se  d e p o s i t s .  I t  n u . t  n o t  he i o r , o t t e n .  however, 
t h a t  some 01 the l a r g e r  v a l l e y s  were p rob ab ly  n o t  t i l l e d  and the
e n t e r s  were W t  as  d e p r e s s i o n s ,  the  bulk  01 th e  d e p o s i t s  be in 7 
•epoiti t e ^ i e a r e r  s h o re .
While the  Whi«e K iv e r  d e p o s i t s  were b e i„ 7  eroded the la k e  i n
the Smith r i v e r  va.ll.ey was formed. . T h is  was p ro b ab ly  d ry  land 
atfain bcio.rc the l a t e r  uoup I o r k  l a k e  was e s t a b l i s h e d .  S c o t t  lias 
a s c e r t a i n e d  by a  s tu dy  o* the  v e r t e b r a t e  j o s s i l s  i r o n  the Smith r i v e r  
r e g io n  t h a t  t h e r e  a r e . h e r e  two d i s t i n c t  h o r iz o n s ;  and ny c o l l e c t i o n  
e m o n s t ru te s  t h a t  t h e r e  were a t  l e a s t  two i n , t h e  o t h e r  v a l l c 'S j  
t h  d i s t i n c t  xrom th o se  on Smith r i v e r .
Though th e se  Neocene d e p o s i t s  a re  f e o l o r i o a l l y  modern, y e t  they
\
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a s t  r e p r e s e n t ,  humanly s p e a k i n g  v a s t  la p se  ui t ime. F e a le  e s t i -
t e s  th e  t h i c k n e s s  i n  the G a l l a t i n  and l iad ison  v a l l e y s  to  be about 
or
H oo o  Xeet^ Th*. a r e a  or d r a in a g e  must have been s m a l l ,  p ro bab ly  
10t  l a r g e r  th an  the  whole a r e a  o r  d e p o s i t i o n .  The s t re a m s  were 
s h o r t ,  and i t  m i s t  have taken  rail  Ionium s f o r  *he sm a l l  d e l t a s  ‘o 
ush them se lves  o u t  i n t o  th e  l a r ^ e  end d eep  l a k e s  u n t i l  a rrood po r­
t i o n  was d ry  len d  o r  marsh. Then came a  p e r io d  ox d r a in a g e  and
r o s io n  which was p e rh a p s  as  ~ r e a t .  As t h i s  was r e p e a t e d ,  th e  time 
ust. have been immense.; ;
U e  Tfcolu-;loal i.-re or the beds o u t b id s  o f  th e  S n i lh  r i v e r  v a l l e y  
-  been a  n a t t e r  or d o u b t ;  and oo f a r  a s  I have been a b l e  to  a s o c r -  
a lD * ^  ^  from  t h e .  Heyd.n ^  P eu le
'i l U d  fcU P U ° 0tne With° Ut m  the J e f f e r s o n  va lley
^ ■ e n ^ r s o o v e r e d  . h a t  Leidy c a l le d  Anohitheriu-n and a  sp e c ie s  of
*  S ix th  Ann. * t p . u# s . G eol. ^  ^   ̂ ^
L e id y  d e s c r ib e d  th e  i g r n o r  under,  th e  nane A n o h j l i th e r iy a  a j i r t s i e .
•  •
#  •
T h is  i s  undoubted ly  u P ro to h ip p u s  a s  I  have a  low er Ja*-’ w i th  t e e t h  
t h a t  c a n n o t  be d i s t i n g u i s h e d  i r o n  i t , a s s o c i a t e d  w i th  p a r t  o f  the  upper
jaw and t e e t h  o f  a  P r o to h ip p u s  f rom  n e a r  Townsend.
•  •
P e a le  i n  the Three f o r k s  a t l a s  s h e e t  s a y s ,  *ln  the s u r n i t  o f  the 
■Madison b l u f f s ,  i n  a  l a y e r  o f  fjray cong lom era te  san ds ton e  numerous 
■ f r a r n ^ n t s  ox f o s s i l  bones were' i o u n d ,  which were i d e n t i f i e d  as  the 
■sane as  were iound in  o t h e r  l o c a l i t i e s  i n  th e  P l io h ip p u s  beds of
In  no p la c e  have I  found f o s s i l s  ve ry  ab u n d an t ,  y e t  t h e r e  has 
been enourjh to  a rou se  and s u s t a i n  the  n o s t  l i v e l y  i n t e r e s t ,  so t h a t  
a f t e r  I  had be run I  Co .Id h a r d ly  c e a s e  the  s e a r c h .  No ~ r e a t  q u a n t i t y  
o: fcny one s p e c ie s  was xound and the c o l l e c t i o n  p r e s e n t s  a  l a r ; c  number 
o f  a p e o ie s  i n  p r o p o r t io n  to  the  amount o f  m a t e r i a l .
I n  th e  upp er  beds  1 have found more than f i f t y  s p e c i e s ,  only  
p a r t  o f  which 1 have bee. ab l  ̂ s p e c i f i c a l l y  d e t e r  l i n e .  Though 1 have
■Marsh. ■
r e s i d e a  the bones le h t io n e d  by P e a l e ,  t e e t h  and J 
t h r e e  .maatodona and a  a k u l l  o f  were found b.
J °  “  1 ta0W the j ' ^ * « »  p re„e rv ed  on ly  ea  o u r i ,  
P ro o a a e lu a  a k u l l  I  bou rh t
U1 U s a u o s l w  were found by ranoh-.cn, but 
te e n  p re se rv e d  o n ly  a s  o u r i o a i t i e a .  The 
w>d i t  i a  now in  ay  o u l l e o t i o n .
♦ *ceT.n jaws o f  two o r
'io t  had tim e to  nuke a  th o ro a jh  s tu d y  o f  a n  theie spec im en s ,  a  q u i t e
a  number a r e  e v i d e n t l y  new, end th e  ap e o ie a  a re  p l a i n l y  Loup i o r k .  
#  HonofrrapA I ,  u .  S. G co l .  Sur .  T e r r . .  D 2L I ni.7. 
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I n  t i e  low er beds I  have found about, a  dozen s p e c i e s  f r o n  the 
v a r io u s  l o c a l i t i e s .  Not a l l  o f  ♦heae bed* have been d e te rm in e d ,  bu t  
enough have been de te rm ined  to  shov; t h a t  th e se  beds a r e  o f  t i e  same 
arre as  th e  White i i iv e r  beds o i  South Dakota. I  ; : ive below a  t a b le  
showing s u c c e s s io n  01 s t r a t a  a s  exposed on th e  low er M adison, w i th  144 rlis i 
01 f o s s i l s ,o b ta in e d  a t  t h i s  p la c e , /  and i ro m  th e  sane h o r iz o n  in  
o t h e r  l o c a l i t i e s  i n  ‘he s t a t e .
j  U/Usds 
A/lA+d-
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There i s  u  c o n s id e r a b l e  d i f f e r e n c e  01 s p e c i e -  between the Loup 
Fork oi t h i s  r e g io n  <Jid t h a t  o i  o t h e r  l o c a l i t i e s ,  bu t  th e  d i l f e r e n o e
►
i s  p rob ab ly  one oi l o c a l i t y  r a t h e r  th an  a ; e .  There w as ,  I  j u d i e ,  
a s  s r e a t  a  d i l f e r e n o e  in  the  a n i n a l  l i f e  between t h i s  mountain r e i i o n  
and th e  r« ~ iu n  e a s t  01 i t  a s  t h e r e  i s  today. P ro bab ly  th e  Montana
•  m
s p e c i e s  raorc- resembled tho se  found n e a r  Cottonwood c re e k  in  Oregon, 
though th e  s p e c i e s  iound i n  t h e - l a t t e r  r e - io t t  a r e  n o t  numerous enough 
to  x u r n i s h  a  s u f f i c i e n t  b a s i s  i o r  c o m p a r iso n . . Although the  mate­
r i a l  h a s  .not been f u l l y  worked u p ,  t h e r e  a r t  some s p e c i e s  t h a t  a r e  
. e s p e c i a l l y  i n t e r e s t i n g  a s  they show the  c l o s e  r e l a t i o n  between the 
i  au ns  01 t h i s  c o u n t ry  and t h a t  o i  th e  c o r re sp o n d in g  a re  i n  Europe.
The d i s c o v e r y -oi Palaeorneryx h a s  been p re d ic te d  by Cope and m i s t r u s t -
•  •  •
ed by S c o t t ,  bu t  i t  has  now become a  c e r t a i n t y  a s  I  have round the 
i n f e r i o r  d e n t i t i o n ^ - e x c l u s i v e  o i  i n c i s o r s  and c a n i n e s —of one s p e c ie s  
and u .e  n o l w s  01 a n o th e r ,  bo th  b a v in ?  ' h t  c h a r a c t e r i s t i c  P a lae o n e ry x  
f o l d .  1 have a l s o  d is c o v e re d  a  second Araerioan s p e c i e s  ox A nohithe-  
r i u n ( u s i n ?  the t e r n  i n  the r e s t r i c t e d  sense  i n  which i t  i s  used by 
• S c o t t b u t  i t  i s  nuoh s m a l l e r  than  the fcuropean o r  Smith r i v e r
(Deep r i v e r ;  speo it-e .  There i s  a l s o  a  to o th  which i s  undoub ted ly  
C h n l i o o t h e n  un. The f a u n a ,  i t  s e c s  to  me, r e s a l e s  t h a t  o f  Sa0Mn 
M d S ts m h e in y e v c n  mure, than  docs  t h a t  o f  the upper  a * th  r i v e r  beds.
I  l i v e  below a  t a b le  com ple te  a s  1 can a t  p r e s e n t  make i t ,  sh o w  
th e  f a u n a s  o f  the  f o u r  d i f f e r e n t  h o r i r o n s  ox the , eocene ox Montana.
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.. The g r e a t e r  p a r t  o f  ruy c o l l e c t i o n  was o b ta in e d  a lo n e  the b l u f f s  
b o r d e r in g  th e  lo w er  U adi son v a l l e y  on th e  e a s t .  Here th e  b l u f f s  ex­
tend n o r t h  and s o u th  f o r  a  d i s tw io e  o f  f i f t e e n  m i le s*  b e in g  i n  some 
p l a c e s  seven  hundred f e e t  o r  more i n  h e i g h t .  Though th e r e  a r e  no 
perm anent s t r e a m s  c u t t i n g  th ro ug h  them* o c c a s io n a l  heavy  r a i n s  and 
p e l t i n g  snows have c a rv e d  many r a v in e s | in to  th e  s o f t  m a t e r i a l *  and
I  •  •
exposed much o i  th e  rook .  On the  n o r h t e m  s lo p e s  g r a s s  and t r e e s  
sometimes grow i n  abundance; w h i le  th e  h o t  d ry  s o u th e r n  s lo p e s  only  
s u p p o r t  dw arf  c e d a r s *  s c a t t e r e d  h a rd y  shrubs*  and o c c a s io n a l  bunches
-̂ 9 . * ̂  f * 9
of g r a s s .  t h e s e  c o n d i t i o n s  a r e . f a v o r a b le  f o r  the f i n d i n g  o f  f o s s i l s
i f  th e y  o c c u r re d  i n  any g r e a t  number* b u t  sometimes d a y s  *££e s p e n t  
K.
!tram ping th e s e  sandy s l o p e s  and a lo n g  the  c l a y  c l i f f s  w i th o u t  ob ta in *  
ing  wly t h i n g  o i  g r e a t  v a l u e j  ^ u s u a l l y ,  t h e r e  was enough to keep  /
up one*s i n t e r e s t ^  and the many d t y s  s p e n t  a lo n e  oham beringover  th e se
•  •  
d ry  h i l l s  a r e  among th e  h a p p i e s t  and most s a t i s f a c t o r y ,  ox my l i f e .
A l l  the M adison v a l l e y  f o s s i l s  w i th  th e  e x c e p t io n  o f  a  few  t e e t h  
and bones* and t h e  s k u l l  and jaw o f  a  r o d e n t  ta k e n  from  th e  V.hite Riv 
beds* were found  i n  th e  Loup f o r k  s t r a t a .
1 have found  a  l i m i t e d  number o f  l o d s i l s  f ro m  both  h o r in o n s  m i
in  w id e ly  s e p a r a t e d  l o c a l i t i e s  f ro m  n e a r  Lima on th e  Kcd iiook to
•  •
•  *  •  
the  v i c i n i t y  o f  Townsend on the  M is s o u r i .
S - u t h - e a s t  o f  D i l l o n  i s  an ex po su re  o f  a  few  ro d s  i n  e x t e n t  wher 
f ra g m e n ts  o f  t e e t h  and bones  were q u i t e  num erous, p r o f .  fc. A. S t e e r e  
then  p r i n c i p a l  a t  D i l lo n *  d i s c o v e re d  t h i s  l o c a l i t y  i n  Ifc94 end
i m g
M a i
l
m e l t i wi
•
re- 
a n  j / .  c 
a ia n n
. q i
, H e* 
x o d s i z
e
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o b ta in e d  f rom  i t  p a r t s  ox u p p e r  and low er  jaw s and t e c t h ^ w i t h  o th e r  
boxies/Of a  s p e c i e s  o f  P r o to h ip p u s .
West o f  th e  -nain d i v i d e  on 1 u  few  f r a g m e n ts  have been f o u n d ,  arm 
anonfT which a r e  a  s n a i l  p i e c e  o f  n as to d o n  to o th , ,  th e  d i s t a l  end o f  
th e  u l n o - r a d i u s  o f  a  o a o e l ,  an i n c i s o r  o f  «*- r o d e n t - p r o b a b ly  S c i -  
u r u s -  and a  few  p i e c e s  o i  f o s s i l  wood. oorne who have d u s  w e l l s  
have found  f o s s i l  wood and i r y r n e n t s  o f  bonej b u t^ so  f a r  a s  1 have 
examined th e n  ^ th e s e  beds a r e  v e r y  poor i n  i o s s i l s .
There  a r e  i n d i c a t i o n s  t h a t  th e  l a k e s  v /est  o f  th e  m ou n ta in s  r e ­
m in e d  t i l l  l a t e r  t i l t s  th an  th o se  e a s t  o f  the  d i v i d e .  I n  the  l a t t e r  
r e g i o n  th e  r e  a r e  fe w ,  i i  an y ,  p l a c e s  where th e  a n c i e n t  s h o re  l i n e  can 
be p l a i n l y  t r a c e d .  I n  th e  M is s o u la  and J i t t e r  Koot v a l l e y s  on 
th$  noun t a i n  s i d e s  and alon'T th e  f o o t  h i l l s  a re  l e v e l  l i n t s  o r  s n a i l  
t e r r a c e s ,  e v i d e n t l y  s h o re  l i n e s ,  f o ru e d  by the  d a s h in g  o f  waves 
a f a i n s t  thw t i o u n t a i n l  s i d e .  These can be n i c e l y  s t u d i e d  a round  Mis­
s o u la .  The U n i v e r s i t y  b u i l d i n g *  s ta n d  a* ♦hr rco* c f  a s t e e p  n o r n 'b lu H s  
- l o p e ,  and on ♦ h i s  s lo p *  a b o u t  s i x t v  o f  Micse l i n e s  can he c o u n te d ,  
t ' ^ i n w l n ' r  l i c e r  t h e  f o o t  .and e x t e  d ' n i  upw ard , p e rh a p s  a  thousand
’  b v  i  •  /
i - e t .  The s a a e - i s  s e e n  on o ld  J irnbo ,  and on the  h i l l s  n o r t h  o f  
IS iaao u la .  The: a r e  a l s o  found  alon-r th e  H i t t e r  h o o t .  . P r o f .  t l r o d  
»«ys th e y  a r e  s t i l l  p l a i n e r  i n  the  re r r ion  o i  l l a t h e a d  h a k e .  One a i T*  
i n  a t  th in k  t h i s  to  be c a u se d  hy the w oa ihe ru i jr  o f  h a r d e r  and s o f t .
« •  s t r a t a -  b u t  on o l o s e *  s tu d y  t h i s  i s  seen  to  b t  a  — o nT ^dea .
I ?
I
inoSw l i n e #  oXe l e v e l  auu * eeu «*t t*»e **»*»£ * l i i t u u i  *iwnrr
m ou n ta in s  o i  h a rd  q u a r t i y t e  and h i l l s  o i  l o o s e  g r a v e l .  I t  i s  d i f -  
x i c u l t  to  see  how th e se  l i n t s  can  be p r e s e rv e d  so lo n g  where the 
m a t e r i a l  i s  s o l t  and i n c o h e r e n t^  and one i s  l e d  to  b e l i e v e  t h a t  the 
w a t e r  c u t  w i th  oomoarative- r a p i d i t y  th ro u g h  i t s  b a r r i e r  i n  g e o lo g ic a l ly  
r e c e n t  t im e s .  When th e  w a te r  re a c h e d  i t s  h i g h e s t  p o i n t  i t  remained Or
x o r  a  lonrr t i n e  a t  o r  n e a r  the  same l e v e l *  ig- sumo p l a c e s  maki n g
ro a k y ~ o 4 i f£ * .  I  have n o t  y e t  seen  F la th e a d  Lake ,  b u t  I  have no
d o u b t  #%»t  t h a t  i t  i s  a  rem nant o f  th e  o ld  la k e  t h a t  h a s  s u rv iv e d  to
th e  p r e s e n t .
The l a k e  beds l i t  i n  c o n t a c t  w i th  a l l  the  o l d e r  f o rm a t io n s
0
t h a t  o c c u r  i n  t h e  w e s te r n  p a r t  o f  th e  s t a t e — th e  Archaean* Algon- 
k i u i *  Cambrian* Devonian* T r i a s s i c *  J u r a s s i c *  and Cre ta c e o u a *  — 
showing t h a t  t h e r e  had o c c u r r e d  an immense amount o f  d en u d a t io n *  
c a r v i n g  o u t  b road  v a l l e y s  b e f o r e  th e  d e p o s i t i o n .
The new er beds l i e  u nco m o rm ab ly  on the  o l d e r - - a t  l e a s t  i n  many 
p l a c e s — and i n  the  i n t e r v a l  between the d e p o s i t i o n s  u i  the  two the 
White i l i v e r  beds  were t i l t e d  and c a rv e d  i n t o  h i l l s  and benches  and 
v a l l e y s *  and th e  w a te r s  co v e re d  them a g a i n ,  a l  t e r  n e a r l y  a l l  v e t e -  
b r a t e  l i f e  had ohanged s e v e r a l  t i n e a ,  and a  new d e p o s i t  was iad e  w i th  
a  l a t e r  d e p o s i t  entombed i n  i t*
The m ost ox the re m a in s  fou nd  a r c  mamnalian **nd t u r t l e s ,  though 
‘h e r e  a r e  a  few  f r a g m e n t s  o f  b i r d  b o n e s ,  r e p r e s e n t i n g  two o r  t h r e e
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s p e c i e s .T h e  tu r t l e s *  a r e  n o s t  a b u n d a n t . .
Dutinrr .»■ i n v e s t i g a t i o n s  X huve o f t e n  wondered w ha t  ouused th e se  
la r -re  l a k e s .  S in ce  t r a v e l l i n g  o v e r  a  -;ood p a r t  o i  th e  ground
4-yvuxK^
X can  see  a  p o s s i b l e  s o l u t i o n  o i  th e  prob lem . S t a r t i n g  a t  Li t o  nr,
l e a v e r  Head c o u n t y ,  we can  t r a c e  the  beds a lm o s t  c o n t i n u o u s l y  to
C l ic k  T a i l  Deer c r e e k ,  and u n d o u b ted ly  - -  though I  have n o t  a o tu a l l ;
been  o v e r  a l l  t h e  a ro u n d  f rom  Lima down the  f-ed Kook c r e e k  to
D i l l o n ,  i r o n , t h e  head  o f  H a c k  l a i l  Deer c r e e k ,  where t h e  bed s  a re
• * 
s p l e n d i d l y  d e v e l o p e d , '  t h e r e  i s '  no b a r r i e r  u n t i l  we r e a c h  th e  pli .ce
where th e  M is s o u r i  e n t e r s  th e  s& te  o f  th e  f o u n t a i n s  i n  th e  v i c i n i t y  
o f  H e le n a ,  There  a r c  b ro ad  v a l l e y s  down th e  H a c k  1 / i l  r^ e r  c r e e k ,  f a  
the  l e a v e r  Head and J e f f e r s o n  r i v e r s ,  <bown to  w h e n  the  Worth : o u ld e r  
e n t e r s  f ro m  th e  n o r t h .  N ear  t h i s  the  J e f f e r s o n  e n t e r s  a  c a n o n ,b u t  
','oinrr up th e  N or th  F o u ld e r  and t u r n i n g  e a s t  on th e  road to  T h ree  i o r k s
th e  beds a r e  c o n t in u o u s  to  the  M is s o u r i  v a l l e y ,  a ru^¥ake  beds  a l l  the 
way to  th e  G a te  o f  th e  m ounta ins .  But n o r t h  o f  H e lena  and w es t
o f  t h e  r i v e r  th e  l a k e  e v i d e n t l y  c o n t in u e d  f o r  twe ty  n i l e s  to  w h t f*
■
t h e  ro ad  e n t e r s  P r i c k l y  1 e a r  canon .  The r a i l r o a d  a t  t h i s  p l a c e  
e n t e r s  th e  canon  and i o r  a b o u t  tw enty  m i l e s  the rook i s  Alffonkin 
s l a t e s  and q u a r t z y t e s .  P a s s i n "  down V o lf  c r e e k  to where i t  e n t e r s  th  
th e  M is s o u r i  th e  r a i l r o a d  then  e n t e r s  the  M is s o u r i  c a n o n ,w u V p a ja tu
I r o n  t h i s ,  p l a c e  to  Cascade the  r i v e r  h a s  o u t  i t s  way th rou 'rH vo lcan io
•  •
r o o k ,  a  d i s t a n c e  o f  a b o u t  t h i r l ;  T ile s .  T h i s  e r u p t i v e  rock  i n  the
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(  t I
•  f c r
v i c l n i t >  o i  S a a c M f e o v e r t u t h e  Crctao* u«.d v i . iob  s t r e t c h e s  away to  the 
n o r th  u*d g m !  i o r  hundreds o i  n i U s .  This l a v a  )„  an l n t e n s i t m ;  
»tudy« I t  iu-ms rud t  r t ^ e d  w a l ls  and 3ns1.ll Mountain- or. th* v t - t ;
voci4^
and th e  dyk es  i o n  **rh*s vh)oh  can  u  s e t a  i o r  -iunv m U s ,  iffjou
o u t  i n t o  the  C r e ta c e o u s .  h a s t  o i  t U  r i v e r  the  l a v *  p e a k s ,  I  j u h ; e % 
a t t a i n  k h c i t h t  u i  between oovu and <uuu i e u t .
» h la ,  i t  s e e d s ,  Mudt have Luen Uit Miur'ieus d a n  whioh in  l a t e r
U io o tn t  l i m s  do t t i e  w h te r-  bank l a r  -p v a l u e s  o i  the G a l l a t i n ,
■
itftdirfon uad J c i n . r d o n  r i v e r s % —  t»s«ok alM ost o r  m a t e  »o th*. o o n i i -  
n e n t a l  d i - ’ic t t^  soi. i t  1 -  rw rc  th a n  p ro b ab le  t h a t  i'.ed nook l a k e  i s  
*. r c o n u n t  04 th e  o ld  liboccneu.lake. Xht p r e s e n t  a l t i t u d e  o i  i:*.Hna • 
i s  3952 i e e t ,  t h a t  o i  W i lU i .n a ,  U x m  LiMa. is* GG7C i o e t ,  m J t inff ». 
d l i ' r e r t tn o *  o i  24</  i t c t .  F u t  H e lena  id  c o n s id e r a b le  -bov« the r i v e r  
and up the r i v e r  i r o n  the o lew *io  i l o * % do i t  -ou ld  r e q u i r e  a  b a r -  
l i t .  oi uof  l e d u  than iXOO i e e t .  Ho d o u b t  ba-t Mas* the v o lo an io  
d a n  * a s  h i g h e r  th an  th is#  T h i s  l a  e o n f i m e d  by the l a e t  t h a t  noa r  
f i r ; i n i a  r  1 t> the  lake  bed d e p o s i t s  a t t a i n  wi a l t i t u d e  o i  C2UOieet.
On th e  Three  l o r k d  a t l a s  s h e e t  th ey  >.re r e p r e s e n t e d  a t  an a l t i t u d e  
oi Gtoo f e e t .
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I  h a v t  had tine- t o  s tu d y  and s e s c n b e  o n ly  a  sm a l l  p o o t io n  oi
my c o l l e c t i o n ,  and th e n  und er  c i r c u m s  ta n c e s  n o t  th e  m ost f a v o r a b l e j
0
though  the  young and t h r i f t y  U n i v e r s i t y  o f  Montana h a s  done a l l  i t  
c o u ld  to  h e l p  me. I t  has  been trey e f f o r t  to nake as  few  m i s t a k e s  as  
p o s s i b l e ,  y e t ,  a s  o i r c u m s ta n q e s  fyavc oompt led  me to  work a lo n e ,
i s o l a t e d  f rom  o t h e r  c o l l e c t i o n s „  «»* co m p le te  w i th  l i t e r a t u r e  need*
r* .
e d ;  i t  i s  i n p o s s i b l e  t h a t  no m i s t a k e s  sho u ld  l e  made. So I  a sk  
the  k in d  in d u lg e n c e  o f  th o se  o l d e i  i n  the work and more f a v o r a b l y  
s i t u a t e d ,  1 th in k  i t  b e t t e r  t o  do th e  b e s t  I  c a n  th a n  to  le a v e  
o t h e r  w o rk e rs  i n  p e r f e c t  i g n o r a n c e * /  ^  s&j a a .
I t  c o u ld  h a r d l y  be e x p e c te d  t h a t  i n  th e  f o r m a t io n  o f  f o s s i l s  so 
much resemblin 'T  the  Loup I o r k  o f  N ebraska  t h e r e  sho u ld  be so many new
s p e c i e s  a s  1 h ave  d e s e fc ib e d j .  1 have d e s c r i b e d  noneTtha^t I  c o u ld
o l a s s i i y  w i t h  th e  s p e c i e s  a l r e a d y  formed s  sometimes d i i i i c u l t
*° d e s c r i p t i o n s  and- m easurem ents  w i th o u t  l l - u s t r a -
t i o n s , ,  I  have n l e r e l o r e  - i v e n  i i - j u r e s  and p o r e  o o n p l e t e  ^ a s u r e i e n t s
which I  hope w i l l  be a  h e l p  i n  s e t t l i n g  th e  q u e s t i o n  o i  s p e c i e s .  I
r e b o g n i , ,  th e  l e n t  t h a t  s p e c i e s  n e k i n ,  i s  o n ly  th e  b e g i n s  oh th e
r r e a t  work o i  th e  p a l e o n t o l o g i s t ,  b u t  i t  :.s th e  b e - i n n i n - .
* ;  i t 1 ;  a * ” r i “ a  - r * 0 I
* * *  “ “  “  « ”  ‘  » " > “ • “ »  P - P - .  «  .  * *  l n  lhe  ■ ■ 
—  *• . « »  _  0 ^ l s  '  ‘  -
- »  ^  t a k e n  „  “  “ “ “ *
i n t e r e s t  i n  ^  work w i t h o u t  whose h e lp
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1 o o u ld  n u t  have ev en  done a s  w e l l  a s  1 have done .  E s p e c i a l l y  an  I  
i n d e b te d  to  O r.  O sca r  J .  C r a i "  and P r o f .  I  r e d  D. S m i th ,  o f  th e  Montana 
S t a t e  U n i v e r s i t y ,  who hav e  ta k e n  such  an i n t e r e s t  ?md done so auch to 
h e l p  me i n  my w ork^ an tf^P rof .  M. J .  h i r e d  f o r  h i s  c o n s t a n t  e n th u ­
s ia s m ,  utot e n o o u ra re m e n t ,  and p r a c t i c a l  a s s i s t a n c e  i n  more ways 
than  I  can  m e n t io n .  Ttf T r o f .  S c o t t ,  o f  P r i n c e t o n  U n i v e r s i t y ,
k
1 owe a  d e b t  o i  g r a t i t u d e  . o r  h i s  g e n e r o s i t y  and w i l  U n l e s s  a t  a l l  
tiJkffs to  ' ; i v e  a d v ic e  and a s s i s t a n c e .  My f r i e n d  Mrs. H. C. I r i s h ,  of 
S t .  ^ o u i s ,  M o . ,  k i n d l y  o f f e r e d  t<f k n k  th e  d ra w in g s ,  work to  which 1 an  
no t  a c c u s to m e d ;  h u t  she i s  n o t  r e s p o n s i b l e  i o r  any i n c o r r e c t n e s s  i n
them ,a s  she  n e v e r  saw t h e  sp ec im en s ,  
a cl u l  ph-lay
p ' s p r r s r
22
DLSCiUFTlONS OF SPfcCILS.
ART IODAC1YLA.
Goropfcotheriun l o u p f o r k e n s i s ,  n .  sp .
T h is  s p e c i e s  i s  r e p r e s e n t e d  by the a n t e r i o r  p a r t  o i  a  m a n d ib le ,  
w i th  a l v e o l i  o i  i n c i s o r s  and c a n i n e ,  th e  c o o s s i i i e d  s jnriphysis ,  a  
i f r s t  and seco nd  p r e - m o l a r ,  n e a r l y  c o m p le t e ,  a  b ro ken  t h i r d  p£*- 
l a r ,  a  c o m p le te  f o u r t h  p re -m o l& r ,  and a  s n a i l  p o r t i o n  o i  th e  l i r s t
m o la r .  Une s i d e  u i  the  m u n d ib l t  i s  b roken  back o i  th e  sy m p h y s is ,
§
\
and the o t h e r  below th e  f i r s t  p r e a o l a r .
The sym physis  i s  r a t h e r  lon*r and c o m p le te ly  c o - o s s i i i e d .  The 
i n c i s o r s  w ere  l a r r r e ,  a p p a r e n t l y  d e c r e a s i n g  somewhat i n  s i ^ c  i r o n  th e  
i ® r s t  t o  th e  t h i r d *  Vhe c a n i n e  v a s  c l o s e  t o  th e  t h i r d  i n c i s o r .
The fo ram en  m e n ta le  was below the f i r s t  p r e m o la r .  P r e - io l a r  I  i s  a  
s im p le  c u s p ,  b u t  w i t h  two s t r o n g  r o b t s .  I t  m  p la c e d  n e a r l y  e q u a l l y
d i s t a n t  be tw een  the  c a n i n e  and th e  secon d  p r e n o l a r .
From p re m o la r  I  th e  u p p e r  b o r d e r  oi th e  ramus r i s e s  ; e n t l y  and
then  more a b r u p t l y  t o  p r e  i d a r  2 . *ihe second p rem o la r  i s  com p ress ­
ed l a t e r a l l y  w i t h  l o n g e r  c u t t i n g  edfte but. o n ly  a  t r i f l e  l o n g e r
a t  th e  base  th a n  the l i r s t .  P r e a o l n r  3 i s  c o n s i d e r a b l y  l a r ; « . r  than
p r e t o l a r  2 ,  end p r e m o la r  4 a s  much l a r g e r  M.at p re m o la r  5 .  The
§
l a s t  pr e m o la r  i s  nuoh l i k e  t h a t  o i  T rocam elus  o c o i d e n t a l i s  L e id y , . a n d  
o i  r .  l a c u s t r i s  Rou.tI u s s* to  bt d e s c r i b e d  l a t e r .  The ramus " a s
25
r a t h e r  s l i n .  -The i n c i s o r s  were n e a r l y  procumbent.
Found by m y se l f  i n  a  d a y  c l i f f  i n  b l u f f s  on th e  e a s t  s id e  of 
the M adison v a l l e y ,  G a l l a t i A  C o . ,  J ion t .
M easurem ents .
M.
L ength  o f  d i a s t e m a  between e a n m t  and f i r s t  p r e m o la r .  -  *0 ^  .
Lonrrth o f  d i a s t e m a  be tw een  f i r s t  and second p r e n o l a r s  -  -  .0 1 0  . (J! 6
L e n g th  f ro m  f r o n t  o f  Jaw  to  f i r s t  p re m o la r  —  -  -  -  -  .tffefc >0 6 ^
L en g th  o f  p r e m o la r s  1 ,  2 ,  and 3 ,  - - - - - - - - - - - -  . t fco  •
L e n g th  o i  f i r s t  p r e m o la r  -  —  -  —  -  - ..OObb
L en g th  o f  second p rem o la r  -  - -  - -  - -  - -  - -  - -  - -  - .0 0 7
f
L e n g th  of V. i r d  p re m o la r  •» —  -  - -  - -  - -  - -  - -  -  •  .W lO  -Qj 0
L en g th  o f  f o u r t h  p re m o la r  -  - -  - -  - -  - -  - -  - -  —  -  -  .0X2 ' O H  
Depth o i  ramus b e n e a th  p r e n o l a r  2  -  - -  - -  - -  - -  - -  - - . 0 2 0  - 0 ^ 0 .
F r o t o l a b i s  mon tan  u s  n . s p .  
l i e p r e s c n te d  by th e  s u p e r i o r  d e n t i t i o n  o i  t  he n ~ h t
s i d e ,  w i t h - t h e  e x c e p t i o n  o i  the  u r s t  i n c i s o r ,  w hich  h a s  f a l l e n  ou t
V
of  th e  a l v e o l u s .
A l l  th e  i n c i s o r s  w or t  l a r g e ,  w e l l  d e v e lo p ed  t e e t h .  The f i r s t ,  
Judrr i ir ;  i r o n  i t s  a l v e o l u s ,  was a s  l a r  ;e a s  th e  scoo d .
The s p e c i e s  was l a r g e r  th a n  P .  t rax ism ont;nus  Cope f ro m  Cottonwood 
C r e e k ,  O r e :on . 1 w i l l  r iv e  the  main p o i n t s  o f  d i f f e r e n c e  be tw een  t h i s  
Mid C o p t ’ s  spec im en.
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I n  th e  p r e s e n t  s p e c i e s  th e  d i s t a n c e  be tw een  th e  t h i r d  i n c i s o r  
and th e  c a n in e  i s  twioe* a s  g r e a t .  The h e i g h t  oi th e  crown oi i n c i s o r  
3 i s  g r e a t e r .  In  P .  t r a n sm o n ta n u s  m o la r  2  i s  a s  » id e  a s  Ion'?. In
the  p r e s e n t  s p e c i e s  th e  a n t e r o p o s t e r i o r  d i a - i e t e r  i s  g r e a t e r  th a n  th e  
t r a n s v e r s e .  T h i s  i s  a l s o  t r u e  o i  m o la r  3 .  T r e m o la r  2 i s  tw o - ro o t ­
ed b u t  i s  s n a i l  a s  compared w i t h  p r e m o la r  3 ,  w hich  i s  a  t r i f l e  l o n g e r
th a n  p r e m o la r  4 , ....................
I n  th e  p r e s e n t  spec im en  t h e r e  a r c  two f i r s t  p r e m o la r s  o f  a lm o s t  
the s u a e  sh ape  and s i z e ,  They a r e  c l o s e l y  crowded. The an t e r i o n  
one i s  s l i g h t l y  l a r g e r  th a n  th e  o t h e r ,  and p e r h a p s  s h o u ld  be tak en  
i o r  th e  p e rm an en t  t o o t h .  T h is*  m e a s u r in g  i r o n  th e  r o o t s  o i  th e  t e e t ^  
would much more e v e n ly  d i v i d e  t h e  sp ace  between the  c a n i n e  and p re -  
i c l a r  2 th a n  i n  F ,  t r a n s m o n t u i u s ,  vrt.ert p r t m o l a r  1 i s  o n ly  a  o u t  a  t h r  
t h i r d  the- d i s t a n c e  f ro m  t l i t  c a n i n e , ?  I f  the. p o s t e r i o r  t o o t h  be tak en  
a s  the* p e rm a n e n t  o n e ,  then  th e  c o n d i t i o n s  would be r e v e r s e d  and 
p r e n o l a r  1 would be a  l i t t l e  more th a n  a  t h i r d  th e  d i s t a n c e  f ro m  p re -  
mo i a r  2  t o  th e  c a n i n e .
I n c i s o r  b i s  a  long , ( h i g h ^  r o b u s t  t o o t h ,  nuch l a r g e r  th a n  the 
c a n i n e , b u t  much l i k e  i t  i n  s h a p e ,  bein '?  p o i n t e d ,  s l i g h t l y  c u rv e d  
l o r w a r d ,  and sub ruu nd  i n  s e c t i o n .  The f i r s t  p r e n o l a r  i s  o n ly  a  
l i t t l e  s m a i l e i j a n t e r o p o s t e r i o r l y ,  b u t  i s  n o t  so h i g h  and i s  more f l a t ­
te n e d  on th e  i n n e r  s i d e .  O nly  the  to p  i s  c o a t e d  v i t h  enam el.
2b
•  •  •
F rem ola r  2  has  n e a r l y  the  I o n  ox a  halx  cone. There a r e  two 
s l i g h t  c o n c a v i t i e s  on the  i n n e r  s i d e ,  one a n t e r i o r  and one p o s t e r i o r
to  the  median l in e *  On the -u t t f id e  ox preinolar  b i s  a  S'.mll a n t e r i o r  
p o s t e r i o r  to  t h i s  a  broad c o n v e x i ty  on the  p r o to o o .e ,  and back 
u i  t h i s  a  s m a l l e r  one and a  wo 11 deve loped  p o s t e r i o r  r i d  'c*
The m o la rs  a r e  so much l i k e  tho se  oi Comphotheriun c a u l o i d e s  
i i n u r e d  by Vortnan ( h x t i n o t  Cwnfelidae 01 N orth  America**) t h a t  i i  only  
'he  m o la rs  had been iQund they *uuld  have been t a k e r  i o r  t e e t h  ox 
t h a t  s p e c ie s ,
The l a s t  two "to lars  d i n e r  rg-n th e  o o r re s p e n d in ?  ones 01 I \  
‘ ransmonCunus i n  Lein? l e s o  cii ,adrate , .  the p o s t e r i o r  p o r t io n  b t i n ?  nai>  
rower th a n  the a n t e r i o r ,
Du? i r o T  a  c l a y  c l i x i ,  Miocene la . .c  b e d s ,  lower i .u J i so n  v a l l e y ,  
i ion ta n a .
P o r t i o n s  o i  the p o s t e r i o r  p a r t  o f  the lower jaw were x o u n d , in  
c l u i i n ?  a  m u t i l a t e d  t h i r d  nolar*
Measurements.
i'U
acn*;th oi d e n t a l  s e r i e s  1 rum base  o .  x i r s t  i n c i s o r ...................... , 1C6
n .a s t c - i a  between i n c i s o r  3 and c a n in e  l t n ? t h ............................... .0 1 2
utnrr th  ox i n c i s o r  3 a n t e r o p o s t e r i o r  - ................................  ,000b
■
D ia s tc n a  between c u d n e  and p rem olar  I - ......... - . o l b  o r  ,021
Dias Urns between p r e n o l a r  1 end p r e n o l a r  2 -  - -  .01:) o r
wtiv;th oi th re e  c o n t ig u o u s  j a w b r , .................................................. - .0 3 8
b c n i t h  ox p r e m o l t r  o - - - - - - - - -  -  -   #01C
26
Width oi prc Tolur Z+y& kie& t-......................  - ...................... -  ,oo9
Length oi' true m ola r  se r ie s  -  - -  - -  - -  - -  - - .........................ore
L e n g th  o i  m o la r  o -  -  - -  - -  —  -  - -  - -  - -  - -  — -  -  -  -  .02b 
Width of molar 5 - - - - . - - - - - ............................- - - -  -  -.021
F r o c a i e l u s  l a d i s o n i u s  n . s p .
T h i s  s p e c i e s  i s  r e p r e s e n t e d  by a  n e a r l y  c o m p le te  c r a n iu m  iound 
by Mrt Dunbar o r  G a l l a t i n  C i t y  s e v e r a l  . y e a r s  a : o ,  a t  th e  l o o t  0 .  the 
b lu P P s  b o r d e r i n g  th e  M adison  v a l l e y ,  'lhe i c l t r s p n  one s i d e  h a * i  
Lt t n  b ro ken  avey t * b u . c h a s e d  who s p L c ^ n m  and on c l e a r i n g  away th?  
h a r d  m a t r i x  Pound m ost 01 the c h e c k  t e e t h  on Me o t h e r  s i d e - in  a  ;ood 
s t a t e  01 p r e s e r v a t i o n .  Tl.t s k u l l  i s  c o n s i d e r a b l y  b rok en  and c ru s h e d
a n t e r i o r l y % and th e  back  u p p e r  pa r*  op th e  ?> j o n a t i c  a r c h  i  s  ;one.* \ ** %
The s k u l l  d i i i e r s  i n  n a n :’ r e s p e c t s  i r o n  t h a t  op P .  o c a i d e n t a l i s  . 
Le^dv ,  sou nd  by Copt i n  t h e  Loup P o rk  beds  oP .‘!e~  :*?x ico ,
• » *  • 0 \ * * \  f\
^ 1 1
7 h  s k u l l  i s  a b o u t  one : i i t h  l a r g e r  th a n  th e  l a s t  named s p e c i e s ,  
nd i s  p r o p o r t i o n a l l y  b r o a d e r .  The w id th  betw een th e  seco nd  p r e m olar
and t h i r d  i n c i s o r  i s  nore  n e a r l y  u i i o r n ;  b u t  t h a  p a l a t 6  w id e n s
1 * \ \
much back  o i  p r t-m o la r  /- .  The m a la r  r i d  ;c 0 * th e  m n x i l l a i y  1 -  a lm o s t
'  ‘ ; i  v^ '•  O j  1  .  •
o b s o l e t e  *y  beiiv? r e p r e s e n t e d  b: o n l y  a  s l i g h t  n a r ro w  p ro m in en ce  a t
t h e  a n t e r i o r - i n t e r i o r  b u r d t .  th e  m a la r .  The p o s t e r i o r  par^ . r i s e s
V
t o  th e  m id d le  op the  u r i  i t .  The a n t e r i o r  c a r t  oi th e  n '  a r  d o t s ,  n u t  
r i s e  a s  h irrh  a s  th e  m id d le  o i  the  o r b i t . - -  o n ly  a b o u t  one p o u r t h  t}>e
\
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i  •  *
h e i g h t .  Though th e  s k u l l  i s  b ro k e n  i n  t h i s  r e g i o n  1 j u d ; e  t h a t  the  
l a c h r y m a l  s i n u s . was s m a l l .
An t e n o r -  i n i  e r io x jb o r d e r  o f  t l .e  b a s i - o c c i p i t a l  i s  n o t  u n g u l a t e ,
b u t  i s  sm o o th ly  r o u n d e d ,  a s  i s  a l s o  th e  b a s i - s p h e n o i d .  I n  f r o n t  o f  
t h e  o c c i p i t a l  c o n d y le  there , i s  a  q u i t e  h i r h ,  b r o a d l y  s l o p i n g ,  t r a n s ­
v e r s e  r i d - r e ,  d i v i d e d  i n  the m idd le  by <j\ o b lo n "  f o s s a .  P o s t e r i o r l y  
t h i s  x o s s a  i s  c o n t i n u e d  i n  th e  l o r m  o i  a  s u t u r e  w h ich  i s  e v i d e n t l y  
th e  d i v i s i o n  l i n t  be tw een  t h e  i n p c r f c c 4!** c o c s s i  :> cd  o c c i p i t a l *
fo*Hmen i n f r & o r b t * a l e  a n t e r i u s  o p e n s  above the  p o s t e r i o r  p a r t
% 9  a
•  J it
o f .  th e  f o u r t h  pi*emolarr The p a l a t a l  n o t c h  i s  V -sh aped  and e x te n d s  
i  u rw ard  a s  f a r  a s  t h e  p o s ^ ^ io * *  p a r t  o f  th e  second  '****** m c la r .
The t h i r d  i n c i s o r  i s  a  s m a l l  t o o t h  i n  co m p a r iso n  w i t h  the  c a n in e
■
w h ich  i s  l a r ~ e ,  r o b u s t ,  and o v a l  «n seo * * o n ,  The second  p r e m o la r  i s
c .u i t e  I f . r r e  b e in g  f o u r  f i l t h s  a s  lo i r r  a n t e r i o - p o s t e r i o r l y  a s  p re  i c l a r
u t p r e m o l a r  b i s  a l m o s t  th e  same i n  lo rm  a s  t h a t  o i  P.. o c c i d e n t a l i s , 
X i f u r e d  by L e id y .  The e x t e r i o r - an t e n o r  p a r t  o i  p re -m olar  f  I s  a l i  ;hA-
I "  co n c a v e  b u t  back  o i  t h a t  s l i f t h t l y  c o n v e x .  In  th e  m o la r s  t h ­
an t e n o r  e x t e r n a l  r i d g e s  o r  h o r n s  o .  th e  c . t s c v i u s  -  tend  s~ w h a t
. u . » a * d ,  o v e .  lupp« n : j  wh« t o o t h  »n f r o n t ;  b u t  th e y  do n o t  e x te n d
o u tw a rd  v e r y  p r o m i n e n t l y .  The e x t e r n a l  r i d g e s  on the  m id d le  o i  the 
c r e s c e n t s  a r c  m o s t ly  l c c b l c .  The f i r s t  p i t  -\olai i n  o n e - r o o t e d .  I t  
i s  a  l i t t l e  l o n g e r  th a n  the t h i r d  i n c i s o r .
28
V
M easu rem en ts .
To ta l -  l e n g t h  Oi s k u l l ,  a b o u t  -  -  -  -  -  - -  - -  - -  - -
L e n g th  ox p a r t  p r e s e r v e d  -  -  — -  - - - - - - - - - - - - -  t o
L e n g th  o f  i n c i s o r  ^  -
H i a s t e n a  be tw een  i n c i s o r  L and  c a n i n e  - ....................... - - - -  -  . u u l b
Length oi canine ; j i t t roposte r i o r  -  - -  - -  - -  - -  - -  - -  - fgl4L.0/4? 
V*id th oi canine - - -  - -  - -  - -  - -  -  -  - - - - . o i l
I
■
Canine to premolar - - - -  - -  ,0 1 3
# *
L e n g th  o i  p r t n o l a r  I - - - - - - - - . - - . -  -  , u l o
V.idith oi premolar 1 - - - ....................- - - - - - - - - - -  - ,
P r e m u l a i  1 t o  p r e n o l a r  2 - - .  -  - -  - -  -   ....................... -  fU  <j
b/Lt/iAAsrt**4
L a s t  t h r e e  -  - .....................................................................................  f - v A b .O Y i*
4
L e n g th  o i  p r e m o l a r  2 - - - - - - - - ....................................... .........
V i d t h  ox p r t T o U r  2 ................................................................................................ . 0 0 7
L e n g th  o i  p r e m o l a r  L -  -  - ......................................................................... . 0 1 7
V i d t h  o f  p r e m o l a r  d - - - - - -  - ........................................................... . u l o
L e n g th  o f  p r e m o l a r   ........................................................................................ . o l C '
Vid ' .h  01 p r t ' T o l a r  /  - - ................................................................................... . o l d
L e n g th  o i  n o l a r  s c r i e s  - .....................................................................& W - ,
f i i d t h  be tw een  l a s t  i n c i s o r s  - ...................................................................-  #0 2 b
V i d t h  be tween  o a r i rv e s  - ........................................- .................................... -  .0 2 0
0
»id*h between u r s t  pre. molars - - -  - -  - -  - -  - -  - -  - .02 '
’ i d 1?, be tw een  second  p r e m o l a r s  - ............................................................... o d u
29
V i d t h  be tw een  f o u r t h  p r e ^ o l a r s ..................................................................
V i d t h  be tween  s e c o n d  m p l u e s ,  f r o n t .  - .......................................................<K26
V i d t h  be tw een  t h i r d  n o l a r s  ■; -  -  - ..................................................  >oijt
A n t e r o - p o s t e r i o r  d i a a e t . e  &f o r b i t . ....................................................., 0 / t
P e r p e n d i c u l a r  d i u n e t e r  o i  o r b i t .......................- ................................-
. I t  i s  p o s s i b l e  t h a t  t h i s  s k u l l  i a y  b e l o m  to  sne  s p e o i c s  the 
i n f e r i o r  d e n t i t i o n  o f  v h i c h  U j  a l r e a d y  been  d e s c r i b e d ^  but. i n  the  
s a n e  l o c a l i t y  1 have  io u n d  two r a a d  w h ich  1 p r o v i s i o n a l l y  r e f e r  to 
the sane  s p e c i e s ,  ' l U s t  r a - u  a r .  d l i f e  r e n t  i r o n  a n y t h i n ?  w i t h  which 
1 a n  a c q u a i n t e d ,  I t  i s  p o s s i b l e  t h a t  *hese  ‘wo s p c o i  i e n s  a r e  i r o n  
d * 4 U n c *  s p e c i e s ,  b u t  t h e y  a r t  so  n e a r t  a l i k e  ‘ha* 1 p r e f e r  to  co n ­
s i d e r  t h e n  a s  one  u n t i l  o * h e r  p a r t s  a rc  fo u n d ,
M a n d i b l e ,  ' i h t  spec im en  w h ich  1 take  a^ a  l o w e r  j a ”  *ype con ­
s i s t s  ox a  h o r i z o n t a l  ramus  b ro k e n  o f f  a  l i t t l e  back o *ht second  
m o l a r  v / i th  a  t h i r d  i n c i s o r ,  t h e  f i r s 4 p r e m o l a r ,  and the f i r s t  m o la r  
c o m p l e t e ,  and t.he l a r g e r  p a r t  o f  t h e  second  w l a r ,  wit ) ,  p a r t s  o f  a l v o -  
o l l /o i  i n c i s o r s  1 and 2 , o f  t^e  c a n i n e ,  and a  c o m p le t e  a l v e o l i  o f  the 
t h i r d  and f o u r t h  p r e n o l a r s ,  w i t h  a  s n a i l  p o r t i o n  ox p r c r o l a z  4.
The j a v  i s  s l e n d e r .  *lhc l o w e r  p a r t  o f  the  a n t e r i o r  p o r t i o n  i n  
f r o n t  ox t h e  anrrle ox t h e  c h i n ,  i s  n e a r l y  h o r i z o n t a l  b u t  s l i g h t l y  
o o n c a v t y t o  a  p o i n t  be low the  t l u r d  i n c i s o r .  ilert. ♦ e r t  i „  a  r a t h e r  
a b r u p t  upward c u i v o ,  b u t  the  e x a c t  shape  o i  t h i s  p o r t i o n  i s  d i f i i c . u l t t  
‘o make o u t  a s  i t  i s  surnevha* b r o k e n  end d i s p l a c e d ,  l h c  t h i r d
*
50
*
i n c i s o r  i s  r a t h e r  road  and t h i n , co ncave  w i t h i n *  cuab c o n v e x  on the
o u t s i d e .  I t  i s  s em ip roouraben t .  a s  a r c  a l s o  t h e  i i r s t  and second
i n c i s o r s *  T he re  i s  a  s h o r t  d i a s t e m a  b t tween the t h i r d  i n c i s o r  and
the  c a n i n e ,  w h i c h ,  j u d  Tin? by the  p o r t i o n  01 the  a l v e o l u s  r em a in ing ; ,
was n o t  a  v e r y  l a i - j e  t o o t h .  The d i s t a n c e  between *he c a n i n e  and t h e
f i r s t  p r t m o l a r  i s  a b o u t  2 0  m ,  , and the  d i s t a n c e  f r o m  ' h e  f i r s *  *o the
second  p re ra o la r  i . ,  a .  o u t  the  sane* :!-•: i i r s 1 pi t  n o la r  i s  s m a l l  »-nd
t h i n  w i t h  s h a r p  t d ? e s  and a  I o n ?  backward o u r v in ; ;  r o o t .  The second
pro  m o la r  i s  s m a l l  and o n e - r o o t e d ,  M o la r  one he-s a  h i ; ! ,  c r o - n .  The
io r a m e n  m e n ta le  i s  n e a r  the  a n ? l e  o f  the  c h i n ,  j u s t  i n  i ro n *  ox p r tmoh
l a r  1 , T he re  i s  a n o t h e r  x o r a i e n  b t m a * h  p r t  i c l a r  I .  T h i s  an im a l
a s  a b o u t  * he „iz<- o i  a  i s d c . n  Camel u s  d r o m e d a r i u s .
M easure  nei ts*
•  ,  M,
T h i r d  i n c i s o r  ^ a n t c x i o r  i d ; c /  to  i o l a r  , -    *4 b 2 , / 9 7 .
C a n in e  fo  f i r s t  p r e m o l a r  a b o u t  -  -  - -  - - - - - - - - -  .0 2 0
\\• \
*  i  i  i  *  a  i  %  *
f i r s t  pi t  t o  1 u r  t o  s* cond p re  x > l a r ...........................................  -  -  - ^,#021
A l v e o l i  ox p r e  w l a r s  s , b  a. id '  - ........................- - - - - -  - -  , u4o
a  |
-. tnfftl;  o f  t h i r d  i n c i s o r  li'*^/^ XAry ^ x~). ............................ .. , o l l
V i d t h  o f  t h i r d  i n c i s o r  - - - - -  . . . .  - - -  - - . o u t
. ie- i?ht  o i  t h i r d  i n c i s o r ............................................................................. -  - . o a o
L e n g th  o i  f i r s 4 p re  m o l a r  - ........................................................................... - b o  7
h i d t h  o f  f i r s *  p r t m o l a r ...............................  • ............................................... u < k
V i d t h  o i  i i r s t  ̂ o l a r  - - - - - - ............................................................... 0 X0
H e i g h t  o f  f i r s t  n o l a r  ..........................................................  .ukO
\
L e n j t h  o f  second  .-nolar  -  - -  - - ...................................  . . .
.Depth o i  r anus  b e h in d  t h i r d  i n c i s o r  -  - ..................................aboi .♦ •0 3 /
Depth  o r  r&nus beh ind  p r e p o l a r  I  - - - - -  - ..........................  . . o2 9 /:
Depth  o i  r a n u s  b e h in d  p r e n o l a r  2 - - ...................................-  -  -  -  . y ^ l
Depth o f  r a n u s  b e n e a t h  m o la r  1 ............................................................ .Obu7
Depth  o r  f a n u s  u n d e r  m o l a r  2 , p o s t e r i o r  p e r t ...............................• 0 / I
l’ound i n  c l a y  f c l i i I , low er  M adison  v a l l e y ,  UOniana.
The second  j a *  f r a r r u n 4 C o n t a i n s  p r c m o i a r s  C* a n d  < arid n o l a r s  
I  and t. and a  f r a g m e n t  o 1 the m a n d i b l e .  The t e e t h  a r t  l a r ^ e  bu*
the  r a n u s  i s  even  lo re  b l e n d e  1 t h a n  the  c o r r e s p o n d i n ' '  p a r t  o i  • ^ one 
p r e v i o u s l y  d e s c r i b e d .  I r e  n o l a r s  f 3 a n d  a i  -; about. the ->• ne s i / . c #
The l a t t e r  h a s  p o s t e r i o r  v a l l e y .  T h i s  t o o t h  d o e s  n o 4 i i l l  the  p os*  
t e t i u r  p a r 4 o i  1 ♦,$ a l v e o l u s .  The lo w e r  b o r d t i  01 the r  nus i s  n e a r l y  
s t r a i g h t .  T h e r e  i s  a  s n a i l  a l v e o l . u s  u n d e r  n o l a r  1 .
0
v i\  p a r e  120  01 V o r t n a n 1 a  h>:ti 0 * C a n e ' i d a e  01 K o r t h  / W r i o a ,
t h e  Iw i f r th  o i  the  l a s t  t h r e e  p r e  n o l a r s  and the  not a r s i s  ^ i v e n  as  
. 120 K. T h i s  i s  t.l.i U f ‘rt}vo i  thfc j w t  s c r i e s  i n  I .  m ad iB on ius .
♦ l i l t  cope  - ' I ' /es  th» H ;  » th  o i  the , k u l  1 in '_y_ u o o u t e n * a 1 “ s  5 s  .vObM%
i* ..i.c cert not i-. jp than ♦170 H* in P. ^ lo o a iu i .  fc:o i t  is  na*
u a i e  »o J ukI tc o i  the  s i * e l £  t h e s e  t e s t h *
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M easure  icnt .s.
P r e m o l a r  5.  
U.
L e n g th  .0 1 6 5  
b r e a d  t h .  uu6u
P r e n o l a r  4, 
M. 
.020
. 0 0 9
Molar 1 . 
M.
.0 2 6
.0 1 6
H e i g h t  .0 1 5  . 0 1 5  .016
U t i r r t h  ox las*,  two p r c n o l a r s  a i ^  4Jj.*st two Molars
M o la r  2.
M.
.0 3 4 7
..................... .0906
Depth ox r a i u s  b e n e a t h  p r e i o l a r  5 ,  a n t e r i o r  - .............................
Depth oi, r u  r - j  b e n e a t h  rfanus 1 , a n t e r i o r  - - -  - -  - -  - -  . 0 2 6  .
Depth o i  r a n u s  b e n e a t h  xkxkx Molar  2 ,  a n t e r i o r ................................ 0 2 9
Depth b e n e a t h  M ola r  2 , p o s t e r i o r 032
l’ound i n  lo w e r  i . a d i s o n  v a l l e y ,  Montana ,
P r o o a u l u s  l a c u s t r i s  n . s p .
The ty p e  spec im en  o i  t h i s  s p e c i e s  i s  t h e  l e i t  M andibular h.mus 
w i t h  a l l  t h e  t e e t h  e x c e p t  t h e  i n c i s o r s .  The d e n t i t i o n  w i t h  the  e x c e p ­
t i o n  o± t h e  oj -n inc  i s  n e a r l y  l i .ke  t h a t  ox r .  o c c i d c n t a l i s  h e i d y .
' i h t  p r i n c i p a l  d i V i e r e n o e s  so i a r ’ a s  1 c a n  d e t e r n i n e  a r e  i n  t h e  s i a l l e r  
and More coMpressed c a n i n e  and t h e  d e p t h  oh t h e  raMUs, which i s  
Much s l i m t r  than  i n  P .  O c c i d e n t a l i s m  P r t n o l a r  2  i s  ‘.1 ..o More r o b u s t
t h a n  i n  t h e  sp e c im e n  i i ' r u e c d  by u t i d y .  H e r e  a r e  soMt M in o r  d i i i M r -
ences  i n  t h e  t e e t h  which  a p p r o a c h  n e a r e r  to  V .  a n ? u s t i d e n s  Cope ,  es -
z z
I . . .
p e a i a l l y / l n  t h e  f o m  ox' m o la r  3 and t h e  i n n e r  s u r f a c e  o r  the m o la r s j  
b u t  i t  i s  smal ler , ;  p rem ola r  4 d i f f e r s  In  w i d t h ;  and -volar 1 i s  
s h o r t e r .  From CopA  d e s c r i p t i o n  1 j u d "e  t h a t  the d i a s t e n a t a  are 
S h o r t e r ,
’t h e r e  i s  a  v e r y  l a r j j e  m en ta l  l o r a a e n ,  the p o s t e r i o r  p a r t  o r  
which  i s ’ benea th  the  a n t e r i o r  p a r t  ox pre-volar  I ,  i t  i s  v e r y  deep
.4
and o v a l  i n  shape^ There  i s  a l s o  a  s - u J l  iura.men below the  l i n e  or 
c o n t a c t  between p r e n o l a r  4 and n o l a r  I .  About one t h i r d  the  d i s t a n c e  
i r o n  the lower  b o rd e r  oi the  jaw t h e r e  i s  a  d e p r e s s i o n  e x t e n d i n g  be­
n e a t h  the l a s t  t h r e e  p rem o la r s  and the  r i r s t  molar ,  on the  i n n e r  
s i d e  one e x t e n d s  n e a r  the lower  b o rd e r  under  the  '-volar s e r i e s .
Measurements ,
M,
isftfc p i  u r s t  d i a s t e m a  - ................................................................................................. 6
• to'r
„ ... .  . 00%.
U ^n^ th roi p rem o la r  1 -  - ................................................................................ ,<*** . 00?
V id th  o i  pre-volar  I -  -  - -  - -  - -  - -  - -  - -  - . .  , u o 47
Length  ox second d i a s t e m a  -  - -  - -  - -  - -  - -  - -  - -  - , o l 2
Length  oi premol h r  2 - .....................................................................-  - - ,0124
fc id th  o i  p rem o la r  2 - - - - - - - - -  .................................  ,oob
Length  o i  p r t  molar 3 - - - - - - - - - - - - - - - - - -  -  , o l u
b id  t h  o i  p rem ola r  5 - .................................................... - - - - -  - ,oubb
Length o i  ore.molar  ......................................................................................... , u l 7 7
V id th  o i  p rem ola r  / * - - - -  .  ...................................... .......................#009
Spect  occupied  by a l l  the  p r t m o l a r s ..................................  . o t d
L tn ' r th  oi molar  1 - ...................................... - - - - - - - -  -  . .  #y 22
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V i d t h  01 Tiolar I  -  -  - ............................................ ......................................>0l/t
u n - r t h  01'  - t o l a r   ......................................................................................................
V>idth o f . n o l a r   ........................................................................................................
L e n g th  o i  i v l a r  3 - ........................................................................................ • _  ̂CJv^
V i d t h  o i  l o l a r  3 - ............................................................................................. , u I 4
ne p t h  oi nan d i t . l e  be low p r e n o l f . r  1   ............................................... . t t b . O i ?
r e p t h  o i  l a n d i b l e  b e n e a t h  p r e n o l a r  2 ....................................................0 2 3 2
Depth o i  n n d i b l e  b e n e a t h  p r t n o l a r  3 ........................................................0 2 1 4  *
fcpth ox l a n d i b i t  b e n e a t h  n o l a r  1 ........................................................... , t
" e p t h  oi m and ib le  b e n e a t h  n o l a r  3 ,  i r o n t ..............................................tfo333
Depth  o i  n a n d i b l e  b e n e a t h  *nolar  3 ,  back - .................................... . 0 4 6
l o a n d  u t\ t h e  Soup h o r k  beds  oi t h e  lo w e r  Madison v a lM .y ,  ^ o n t r
. .  *  •
ana.
C e r v o r t u d o n  n o n t i e o l a  n .  r e n .  . e f r n . s p .  \
An a n i  u J .  e v i d e n t l y  r e l a t e d  b o th  to  t h e  d e e r  and o r c o u b n .  ionnd
T i r i e a d  ax.d t r a v e l l i n g  c o m p a n io n ,  H i .  I .  C o f i » $ %, i n  the-jf
uppor Smith r i v e r  ( ' ' c . y  r i v e r - b e d s  n e a r  V h ite  Sulphur S o n n e s ;  i . 'uot- 
una .
I t  i s  re  ore s e a te d  by the 1 s t  pr© molar to o th  and t.ht n o la r a *
w ith  oar*  oi th e  l a x i l i a r ;  a t t a c h e d ,  i n c lu d in g  tfct a n t e r i o r  r o u t  of
1  \
‘ he i .v - o n a t i c  arnl o i  the  r i  rh t  .,irit^ a  i ' u l l  s e t  o i  lower i n c i s o r s  
wiM. o r t  c a n in e j  the  r i ^ h f  a n t e r i o r  can non  bonej the  g re a te r  p a r t  of
V
a  p o s t e r i o r  cannon  b o n e ;  a  t i b i a ;  a s t r a g a l u s ;  c a l c a n e u m ;  low er  end 
o l  humerus  and b o th  f e m o r a ;  t h e  a t l a s ;  and s e v e r a l  o t h e r  v e r t e b r a e .
A t  p r e s e n t  1 lt'now o f  no " e n u s  i n  which  t h i s  an im a l  cun  be p l a c e d ,  
30 1 r i v e  i t  a  name i n d i c a t i n g  i t s  r e se m b la n c e  t o  bo th  t h e  Oreodon 
and the  d e e r .  The l a s t ,  l o u r  check  ‘e e t h  w i t h  t h e  s m a l l  p a r t  o i  the 
. s k u j l  a t t a c h e d  a r e  so -much I l k a  t h e  c o r r e s p o n d i n ' :  p a r t s  ox Oreodon,  
i h a t ,  i n  ab s e n c e  oi o t h e r  p a r t s ,  i t  would be t a k e n  i o r  t h a t  i t n u s j  
b u t  t h e  can non  bones  a r c  I o n "  and s l i m  and a s  t h o r o  " h l y  c o o s s i f i e d  
.as i n  t h e  d e e r  and a n t e l o p e s *  and t h e  o t h e r  l im b  t o n e s  a r t  v e r y  
n e a r l y  the  siwae a s  i n  t h e s e  a n i m a l s ;  b u t  the  i n c i s o r s  end c a n i n e s  
a r t  u i i i t r e n t  i rota e i t h e r ,  though  t h e  f o r m e r  a r e  more l i k e  those  oi 
t i .c  d t e r  t h a n  t h o s e  o^ the  Oreodicoiu
Tho p r e  molar and molars  d i n e r  s l i g h t l y  f r o m  t h o s e  ox u r>-odon 
o u l b e r t ^ u p j  L t i d y  i n  the  n a r r o w e r  t r a n s v e r s e  d i a m e t e r s  o i  the  c row ns .  
Ihey  have o n l y  a  t r a c e  o f  a  cinfjulunjbe. tween t h e  median j-nd a n t e r i o r  
t r a n s v t r s o  p i l l a r s ,  and the  o u t e r  x a c e s  o i  the e x t e r n a l  c r e s c e n t s  
i n c l i n e -  s l i g h t l y  l e s s  in w a rd  a t  the  top  o i  t h e  crown. T he re  i s  no 
h i n t  o i  a  median r i d " e  on t h e  c r e s c e n t . -
l i e  a n t e r i o r  r o 0 * c i  *hc i^'T*'matic a r c h  h a s  t h e  same p o s i t i o n  as  
lfl u ^ - o d o q  Q.kIUs^ t ion i  e x c e p t  i t  i s  even lo w e r  Mian i n  t h e  sp ec im ens  
o i  t h a t  s p e c i e s  which  X have  nr* p o s s e s s i o n ,  the  lo w e r  par* b i i n "  
o n l y  . o o b  U. abov e  where  m o l a r  3 p r o t r u d e s  xrom th e  jaw - -  m  - > c t ,  
i t .  b t " i n s  t o  s w e l l  o u t  a t  *hc vc**v ' . o r d e r ,  b u t  soon becomes h o r i z o n t a l
outward.  The o o n e a v i ty  on the p o s t e r i o r  p a r t  o i  the  be .T inn in ;  o i  
th e  a r c h ,  between i t s  i n n e r  p a r t  and t h e  m a l a r  b o n e ,  i s  o p p o s i t e  the  
middle  p i l l a r  o r  the  l a s '  molar .  A n t e r i o r l y  *he r id  ;e i r o n  the  base 
oi  the  a r c h  d i e s  o u t  above the  l a s t  p r t m o l a r ;  b u t  h i g h e r  on the  i a c c ,  
were t h i s  p a r t  p r e s e r v e d ,  i t ,  p ro b a b ly ,  a s  an  Oreodon,  wo . ad  c o n t i n u e  
xa r t h e r  io rw  r d f
A l th o u g h  t h e  above i r a i m e n t  was xound j o  c l o s e l y  a s s o c i a t e d  
-  be i n ,7  a f t e r w a r d  lo u n d  i n  t h e  m a t r i x  w h i l e  o l e a n n ; t h e  Loi.es -  
y e t  1 vouI d .h ave  been tempted  t o  c o n s i d e r  i t  a s  b e l o n i i n ^  t o  some 
s p e c i e s  o i  t h e  O r e o d o n t i d a e  were i t  n o t  t h a t  t h e  to w e r  i n c i s o r s  and 
and c a n i n e s  a r e  a l s o  p e c u l i a r ,
The l u l l  s e t  o i  n c i o o r s  i s  m  a  j e r f e o t  s t a t e  oi p r e s e r v a t i o n ,
i
' ihe s econd  and t h i r d  on the  r i j h t  s i d e  a ro  pushed s l i g h t l y  b a c k ,  bu t
vhen i n  p l a c e  the t e e t h  a r e  a r r a n i c d  i n  t h e  a r c  oi a  c i r c l e .  The 
t e e t h  ax'- t&r^e and t h i c k .  They a r t  much wo riband a r c  *££•
Oa*A  Imxrx
s l i ^ h t l i  c o n c a v e  on t o p enamel  p i t s ,
•
’Jl . t  l i r s *  i n c i s o r  u  convex  i n  i r o n t  and b e h i n d ,  w i d e r  i n  i r o n t .  
u id  o b l i q u e  on ♦> e s i d e  c o n t i g u o u s  t o  the  second, i n c i s o r .  The e n a n e l
p i t  i s  s m a l l . a n d  i s  s i t u a t e d  n e a r  the  p o s i t  r i o r  n a r r i n .  h v i d e n t l y  a
l i t t l e  i  u r  the  r  w ea r  would c o m p l e t e l y  o b l i t e r a t e  i t .  The deve lopm en t  
o i  t h e s e  p i t s  i s  e v i d e n t l y  a  c a r r y i n g  f a r t h e r  o i  wha* i s  be^un i n
Ihtflfe a.  t  p ro b ab ly  b e t t e r  i l l u s t r a t i o n s  o i  t h i s  t u t  the; arc 
.101 now a c c e s s i b l e .  Ih i  tu o th  becomes truurrh shaped o r  concavt
i n s i d e ,  the enamel  u i  the  lo w e r  i rM>er p a r t  x-o,ldin^ o v e r  and u n i t i n g  
us  i i / p r e n o l a r  5  o i  I r o o a n e l u s ,  t h u s  l o r m i n g  a  p i t .  i h e  t o o t h  then  
w u a r i n r  d o t n  l u r m s  an  i s l e t .  i n  t h e  second  i n c i s u r  the  i s l e t  i s  
l o i r j t r  and the  .m idd le  t h e  a n t e r i o r  p a r t  shows a  p r o j e c t i o n  o r  
s n a i l  loop  1 02ward c o r r e s p o n d i n g  t.o t h e  * roov t  i n  t h e  c e n t e r  ox the 
t o o t h  i n  A lo e s ,  The l a s t  i n c i s o r  was s im p ly  concave  a s  i n  the spe ­
c i e s  ju s *  m ent ioned , and the w e a r i n g  away o i  V e  t o o t h  h a s  K i t  the 
• inner s i i K  U1 t he base  w i t h  a p l a t e  o i  enamel  c o n t i n u o u s  w i t h  t h a t  
on t h e  i n s i d e  o i  the  t o o t h ,  I n c i s o r  2  i s  s l i g h t l y  l a r g e r  «han the  
f i r s t ,  bemrr  b r o a d e r  and more * r i a n g u l a r  i n  s e c t i o n .  The t h i r d  i s  
U & t  t h e  l e n g t h  o i  t h e  x i r s t ,  but, n a r r o w e r .  The r o u t s  o f  the  t e e t h  
a r t  l a r ; e  and ? r a d u & l l y  t a p e r in g *
The c a n i n e  i s  s m a l l  and s u b c i r c u l a r ,  i n c l i n i n g  toward l e n t i c u l a r  
i n  s e c t i o n ,  and shows a  t en d en cy  t o  d i s a p p e a r ,  r a t h e r  than  becomt 
i n c i s i i o r  i ,  i t .  i s  e n t i r e l y  s e p a r a t e d  i  rom the ♦ > i r d  i n c i s o r .  I t  
i s  p o s s i b l e ,  j u d < i n ,T i rom the c o n d i t i o n  o i  wear  o i  the. l o w t i  i n c i s o r s ,  
t h a t  t h i s  an imal  had i n c i s o r s  a b o v e • y e t  t h e s e  * e t )  somet imes  be­
come much worn when t h e r e  a r e  . u  C o r r e s p o n d i n g  u p p e r  t e e t h .  l i  
t h e r e  wu- f-n Upper  s e t  i t  was c o m p l e t e  -nd ‘.••ell d e v e lo p e d .
1 have  n o t  .vet  made a  t h o ro u g h  ~tud: and c o m p ar i so n  oi t h t  o t h e r  
p a r t s  o i  t i .e  s k e l e t o n ,  bu t  ti e r e  a r e  some p o i n t s  i n  which  ti.e> d u i e r  
f r o m  the  modern C o r v i d a e ,  b u t  t h e  d l i f t ,  re n e t s  between t h e  l o o t  bones  
so l a r  as preserve! in the present specimen a r e  smaU.
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•  •
The t o n e s  were  i u a n d  n e a r  t h o s e  u i  P r o t o h i p p u s  and P roc  a ne t  a s  ̂ ?)
/W '
abd o n l y  ; s t .or* d i s t a n c e  i r o t  her*.ASoot* nado h i s  c o l l e c t i o n .
i .easarc-  t e n t s .
M.
bast .  pr-; 'TOlar and the  t h r e e  t o l a r s ,  H n ' r U , ......................................Obt
L eng th  01 l a s t  p r e - t o l a r  -  - - ................................................................. .0093
V i d t h  e :  l a s *  p r e m o l a r .................................... - ....................................... . 0 1 2
L e n g th  ox u r s *  - to l a r  - .................................................... ............................ *013
V i d t h  o.  i i r s *  - t o l a r .......................................................................................... .014
« e i r r t h  o i  second  t o l a r ................................................................... -  - - - . uK- 0 /(*
Y a d th  ox second  t o l a r  - .................................................................. -  -  -  . o l e 4
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L e n g th  o .  u r s *  i n c i s o i o090
V i d t h  o i  x i r s t .  i n c i s o r .........................................................................  . u u / t
hen  : t h  o i  second  i n c i s u r  -  - -  - -  - -  - -  - ..............................* u lu
V i d t h  0 * second  i n c i s o r  -  - -  - -  - -  -  ,............................................. u u M
i*ODgti. o_ t h i r d  i n c i s o r .................................................................................... o w *
V i d t h  o i  t h i r d  i n c i s o r ..........................................................................................
Len'Tth o i  c a n i n e  
V i d t h  u i  c a n i n e  •
.003b  
. 003
V.idth be tw een  t h i r d  i n c i s o r s .......................................................................... •'ee^  0%'3
5 * 0 .
P r o c a i e l u a  ^ ? )  a u ' a s t a t u s  n . a p .
B e s i d e s  t h e  s p e c i e s  d e s c r i b e d  above 1 have  iu u n d  v a r i o u s  i s o l a t e d
.  Otti/SK.
f r a g m e n t s  p e r t a i n i n g  t o  a  o a i t l  l a r g e r  th a n  mcT O ^ t -a ^  w i t h  
. h i o h  l a i  a c q u a i n t e d ,  be in-;  n e a r l y  o r  q u i t e  a* l a r ; c  u s  r i i a u c h e n i a  
S p a t u l a  «■ ope .  The s p e c im en s  a r e  a  i o u r t h  p r e m o l a r ,  a  * io lar ,  a  o u r -  
v r o a l  V f c f t t b r a , ^ * ' p a r t  o f  a  p r i rw  s a l  p h a l a n x .
[ *0  ft •  v
The p ro  molar  i s  much worft ^and the  t n a i t l  l a k e  i s  n a r ro w .  I t
i . ,  t h r e e  r o o t e d ,  and i s  n e a r l y  u s  I o n -  a.» b road .  H e ig h t  oi crown
o u t r i d e  a , o u t  . 0 1 5  J*, i n s i d e  , 0 0 7  U. L e n g t h ,  . 0 2 2  14. V. id th ,  .0 2 1 b  11 
’  # •
The m o la r  i s  a l s o  n e a r l y  a s  wide a s  l o n ^  and i s  p r o b a b ly  a
t i
lift* .it. to l a r .  •Hei ' jht  o :  crown o u t r i d e  ' . O I o b M . , i n s i d e ,  . 0  l l b M y
l e n g t h ,  , 0 3 3  M. w i d t h ,  . 0 3 0  M. J
The o e r v a o a l  v e r t e b r a  i s  I o n -  and s l i n ,  and i s  7 . o  i n .  o r  
• 190 119 m  U n ; t h , o i  c e n t ru m .  In  t h e  c e n t e r  i*  - i t a s u . e s  on ly  
i n  v e r t i c a l  d i a i t  t e r ,
'Ihe c a l o a n e  . i  i s .  . 1 6 5  M. m  l c i . ; t h ,  and a n t e r o - p o s t e r i o r  d iam-  
e-tfr* h t iw  i t  a r t i c u l a t e s  w i t h  t h e  a s t r a g a l u s  i s* O u t  i.i. There a r e  
also O th e r  bone f r a . ; , - o a t s  » M o h  m *r  be Ion;;  t o  t h e  uune s p e o l e s .
b e s i d e *  t h e  p p to i .n en s  above  d e a o r i b e d ,  t h e r e  a r t  l i n t  {JKS toe 
bones  01 e n c l a  showier;  a -  r rea t .  u r u i - ; t  u .  s l i t  a s  do t h e  t e e t h .
In  o n .  p l a c e  on ‘ h e  l o w e r  . . a d i a o n  I  >!u-; o u t  t h e  f o u r  l im b  bone.. 
«Ua*1, Q'&xajl o
v e r t  v c r y  nuoh b u t  I  succeeded  i n  r e s t o r i n g  u h i n d  l im b
a s  hi'rh  a s ,  .and in c lu d in g  the end oi ih e j t ib ia ,  la c k in g  only  a  p o r t io n  
•ox the  middle of the cannon bone. These Tinb bones a r t  ev id e n t ly
too lar*:e i o i  I \_  -»u?i.-:unius .  b u t  belong *o a r  ar.iru 1 bout the  -^siie  
o i  r o b u s t  us o r  l a r g e r .  1 have n o t  a t  p r e s e n t  the  t i n t  'o  nuke
draw ings and d e s c r i p t i o n s  t*nd h a v r  r o t  the j o .* coip&nson*
39
PALAM*!Jm YX.
T h i s  - o n u s  i s  r e p r e s e n t e d  i n  ny c o l l e c t i o n  by p o r t i o n s  o f  tv/o 
E d i b l e s ,  a n d ,  > robab ly / by the s u p e r i o r  d e n t i t i o n  p o s t e r i o r  t o  the 
•ieoond p r e ™ i a r ,  One r a rw a  c o n t a i n s  t h e  s i x  -nuiars  and p r e p l a n s  
o o r a p l t t t ,  and i s  i n  e v e r y  e s s e n t i a l  c h a r a c t e r  l i n e  t i e  l .uropean P a l e -
I
o n t r v x  i n o l u d i n ; ' h e  c h a r a c t e r i s t i c  P a l a e o - t e r y x  f o l d .  The o t h e r  
l a r ; e r  p e c i e s  i s  r e p r e s e n t e d  t *  a  p o r t i o n  01 t h e  r a - iu s  c o n ta in in g  the 
t h r e e  n o l a r s ,  s o w w h a t  b r o k e n ,  b u t  a l l  showi  T t h i s  xo ld  t o re  p l a i n l y  
than  i n  the  p f e c e d i r r :  i r o n  which  i t  h a s  n e a r l y  d i s a p p e a r e d ,  e s p e c i a l ­
l y  on T o l a r  I ,  onf .ccount  01 the  t e e ' h  b e i r r f  Tuoh worn.
T he re  i s  no l o n Tc r  any d o u b t  t h a t  t h e  n u t e  r a l a c o i e r y x  a s  now 
used a p p l i e s  t o  American a s  w e l l  a s  Old V or ld  s p e c i e s *  b u t  t h i s  u  
no c a u s e  x o r  s u r p r i s e  a s  i t s  d i s c o v e r y  has  been e x p e c t e d ,  ' ihoujh  
t h e r e  i s  no d o u b t  t h a t  t h e s e  jaw iT*xne?ntd be-lorrr t o  the  renus c a l l e d  
I’a l& e o T c ry x ,  y e t  i t  d o e s  n o t  s e t t l e  a l l  the p o i n t s  o i  d o u b t  r e s p e c t i n g  
M:is  ; t n \ i s .  A s e r i e s  01 upp r  t e e t h  i n  ror p o s s e s s i o n  c o r r e s p o n d  i n  
s i i €  w i t h  t h e  P o r t i o n  01 t k «  *iandible ox t h e  s m a l l e r  s p e c i e s 4* and 
though  th e y  w ere  n o t  found  t o g e t h e r ,  I  have  l i t t l e  d o u b t  t h a t  they  
U l o n r  i.u fjie 6hJf% dpe o i e s .  These  u p p e r  t e e t h  a r e  v e r y  ^uoh l i k e  
u *0i5c 01 ~ 1h^ 4̂ r: i ^ ^ u n . t i I . g . p x D ^ s  S c o t t ,  so 1 t h in k  ‘h a t ,  a s  S c o t t  
• u s t r u s t o d ,  R u o ' o n t r y x  i s  r t a l l y  P K l a t o n e r y x ,  n  a s  s ' h l o s s t r  s u s -  
p e c to d  the  typu o i  the  l a t t e r  p o s s e s s e d  h o r n s ,  o r ,  i i  t h e  p o s s e s s i o n  
oi h o r n s  i s  n o t  o i  - jexit r ic  v a l u e .
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Pa laeom eryx  am er ica n u s  n.  sp .
• #  •
Lower jaw. The h o r i z o n t a l  ramus i s  s l i m  and n e a r l y  u n i x o r n  i n
® •
w id th  f ro m  prem ola r -Uo  m ola r  3 ,  w i th  a  r e g u l a r  downward c u r v e ,  be ing  
i n  t h i s  r e s p e c t  a lm o s t  l i k e  P ,  s a n s a n i c n s i d ^  There  i s  a  s m a l l  m en ta l
u  *► * /  *  *
i  ■  *  i  ,  i
fo ramen  a  l i t t l e  i n  advance  o f  p r emolar  2 . In  f r o n t  o f  t h i s  foramen 
a  d e p r e s s i o n  ex ten d s -baokw ard  n e a r l y  p a r a l l e l  w i th  t h e  i n f e r i o r  and 
s u p e r i o r  b o r d e r s  o i  the r am u s ,  to  where the  ramu., i s  b roken  u : i  be­
n e a t h  molar  S., T h i s  d e p r e s s i o n  i s  n e a r e r  t h e  i n t e r i o r  m a r g in ,  b e in g
i  •  *  ,  ^
abut one th i rd  ♦he d i s t a n c e ’ from ♦he i n f e r i o r  to  the  s u p e r io r  borders*
In  f r o n t  oi p rem o la r  2  the  upper  marg in  o f  t h e  jaw s l o p e s  downward
•  »  •
to  where it .  i s  b ro ken ,  Looking  i r o n  above t h e  ramus i s  s l i g h t l y
§I
%  *
s igmoid,
r \  % «  y  *  *  •
P re m o la r  2  i s  xkx?k*fc#x .much 1 ke t h e  c o r r e s p o n d i n g  t o o t h  i n
•  •  » * . ' • *  •  •
I;. s a S s a n ie n s is ,  on the a n t e r i o r - i n t e r i o r  face  o f  the to o th  i s  a
•  •
c o n c a v i t y  l o o k i n g  i n  ward and upward.  The’ p ro tu c o n o  on the  i n n e r  
xaoe i s  n e a r l y  c o n i c a l ,  I t  i s . j o i n e d  on the  a n t e r i o r - e x t e r n a l  
s i d e  fey a  s h a rp  r i d g e  iormin.g t h e  o u t e r  boundary o f  the  a n t e r i o r  
d e p r e s s i o n .  O p p o s i te  t h i s  on t h e  p o s t e r i o r - i n t e r n a l  s i d e  o f  the
p ro to c o n e  a  s h o r t  r i d  ;e j o i n s - t h e  two p o s t e r i o r  l o b e s ,  o r  c o n n e c t s  
w i t h  t h e  a n t e r i o r  ho rn  o f  the  c r e s c e n t .  The v a l l e y  ^etw^en t h e  l imbs
of  t h i s  c r e s c e n t  lu o k s  more backward than  i n  P .  s a n s a n i e n s i s .  T h i s
i s  a l s o  true)of pre-molar 3 .  In  the  l a t t e r  t o o t h  t h e  two a n t e r i o r  l o b e s
a r e  more s e p a r a t e d ,  t h a t  i s ,  f o r m  a  g r e a t e r  a n g l e ,  than  i n  the  spec-
t m e n x i g u r e d  by i i l h o l ,  i n  t h i s  r e s p e c t  .be ing  more l i k e  p rem o la r  fc 
/ItC. Cp/jLk+C* cAc, PA. SLb,
V
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than  i n  M l h o l ’ s  3 y e c i n e n # I n  the  A u r i o a n  specimen i n s t e a d  ol ' h e r e  
i c in r r  an e n c l o s e d  d e p r e s s i o n  on the p o s t e r i o r  p a r t  o i  t h e  tou*h t h e r e  
i s  a  rul l .v open in ' :  inw&rd,  The middle  lobe  i s  d i r e c t e d  u b l i c u c l y
backward as  i n  r ,  s a n s a n i e n s i s ,  T h t s  lo b e  *n p r t m o l a r  Z i s  d i ­
r e c t e d  i o r w a r d ,  P r e n o i a r  < i s .  l i t t l e  d i i f e r e n t  I ro m  l i l h o i ’ s  s . iec-
•  •
imerfexoept t h a t  M.ere i s  a  na r row  <?ully open ing  inward  which ould  
be o b l i t e r a t e d  on i 'u r f .he r  w ea r ,  h r .  m o la r  a  i s  s l i g h t l y ,  p rem o la r  3 
l o r e ,  and p r c m o l a r  4 c o n s i d e r a b l y  *>oro; w h i l e  l o l a r  1 i o  much worn,
4 \ * *
m o la r  2  I t o s  and n o l a r  3 o n l i  s i i  : h t l y  so ,^  i
The e m  u l  i o  smooth on t h e  i n t e r i o r  and s o u  r a t  ramose on the 
o u t s i d e ,  b u t  u r e  e s p e c i a l l *  so  on t h e  o u t s i d e  ox t h e  t ru e  m o la r s ,
M easurements ,
P r t n o l a r  1 .  P r e  mo la* 2.  F re m o la r  3
hi, *••• h i
L e n g th  . 006b  . o i l  r . o i l
Vtld’t h  ...................................... . o o 4 a ---------- - *006 -  - • - . 0 0 /
Ueicrht  -  - ....................  ?o o b .........................  . 0 0 7  -  -  - - . 0 0 /
On acooun* o i  i t s  worn c o n d i t i o n  the  U l t e r i o r  enamel l u c  in
s o l a r  1 i „  p a r t l y  o b l i t e r a t e d ,  1'  s i n  r two s n a i l  o n e s .  ' ihe enWiel  o i
• *if Vk
the  s m a l l  median i n t e r n a l  Tube* i s  c o n t i n u e - . ,  w i th  the p o s t e r i o r  
i n n e r  c r e s c e n t .  T h i s  c r e s c e n t  s t i l l  e n t i r e l y  s e p a r a t e d  on the 
r r i n d m * :  s u f i a c e  i r o m  the  r e s *  o* *he t o o t h ;  b u t  a  l i t t l e  -yoreyvear  
would make i t  c o n t l u e n t  w i t h  the  p o s t e r i o r  e x t e r n a l  c r e s c e n t  on the 
p o s t e r i o r  e x t e r n a l  an ' r l e  oi the t - o t h .  '-he I alec-orneryx iw ld  :.c*efc
c o u n t  o :  the  worn c o n d i t i o n  01 the  t o o t h  i s  r e p r e s e n t e d  by onl> a
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s l i g h t  d e l l e c t i o n  01 t h e  enam el .  ' l h t r e  i s  a c i n t u l u m  un the  a n t e r i o * -  
i n n e r  p a r t  o i  t a e l ,  molar,*
I n  n o l a r  ;* t h e  P a l a e o n c r y x  i o l d  i s  s e e n  a s  a  s l i g h t  b u l r i i v j  Oi
•  •  *  •  *
the  crih-jol ,  and the median p i l l a r  i s  r i a *  on tup a s  i i  Hum by con­
t a c t  u i  w i t h e r  t u o t h j  b u t  i t  d o e s  n o t  e x t e n d  a s  h i ' h  a s  ♦he o t h e r  
p a r t  o i  the t o o t h ,  . lij s e c t i o n  i t  i s  a  - r . a rp  u v a l  v- i th  the nar row 
p a r t  p o i n t i n ' :  inw ard .  T h i s  i n  the  ♦ h i r d  m o la r  i s  a  s n a i l  p i l l a r  
e n d in g  i n  a  p o i n t ,  ' ihe re  i s  a  m inu te  one between the  second and ' h i d  
l u c e s .  The h a r a o t e r i s t i o  . o l d  i s  p l a i n l y  s c t n  on the t h i r d  m o la r ,  
e x t o n c i n i :  i r o m  the i n n e r  p o i n t  u i  the  a n t e r i o r  c r e s c e n t  a l n a s t  p e r ­
p e n d i c u l a r l y  i n t o  the* median  v a l l e y .
M easu rem en ts .
•  *
M o la r  I ,  M o la r  2,  M o la r  Z .
j*J# hi*
L e n g th  -  - -  - -  - -  -  , 0 1 2 b -  -  - - • .0 1 4  -  -  • - .0 2 0
v i d t h ...............................  -  , 0 1 0  - - - - - - -  , 0 1 1 4 --------- .UlOo
H tirrh t..........................  .o u t-......................... ,o o b ....................... • uio
The d e p t h  o i  the  r a n u s  u n d e r  t h e  t e e t h  i s  . O l t  to  . 0 1 7  M. I rom  
Loup l u r k  b o d s ,  lower  i<iadison v a l l e y ,  Montana .
Upper t e e t h .  V i t h  the  i n i e r i o r  d e n t i t i o n  ;.bove d e s c r i b e d  1 
1 have  a s s o c i a t e d  * s e r i e s  o.  *ivt .  u p p e r  t e e t h  — the  m o la r s  and l a s t  
two p r e n o l a r s .  They a r e  very nuch l i k e  the  c o r r e s p o n d i n g  t e e t h  oi 
I I a s  t  u ~u r y  >: an 11 1 o p m  us S oo t* ,  In  s u e  t h e s e  lu e th jn a tc h  v i t h  thus i
o i  ti e lower Jaw above d esc r ib ed }  and th e re  i s  the sane ruu~henin-: 
u i  the- enamel on the molars; bu t they are  rugose an the  in s id e  in s te a d  
oi on the  o u t s id e ,  11,e o u t  s id e  o ,  the -molars i s  nofo s-mouth as  are
a ls o  ‘he prenol&rs»
In the molars the t r a n sv e rse  d iam e te r  i s  g r e a t e r  U.an the  wUt.ro-
p o s t e r io r .  On n o l a r  a the  enanel on the i n t e r n a l  c r e s c e n t s  i s  
p c r i e o t ly  simple e x e e p ^ n  the a n t e r i o r  s ide  01 the p o s t e r io r  c r e s ­
cen t  Ju s t  e x t e r i o r  to t l x  t t rm in ae .o n  oi the p o s t - i  l o r  horn of t U  
■ n te r iu *  o r . s c v a t  th « .v  i s  a s n a i l  p r o j e c t io n  01 the enanel toward the
p o s t e r i o r - i n t e r i o r  s ide  o f  • ' e e n ^ n - r - . - u n o r  . . r e . . .e . , t .  Mi»#
dv.or.Ws " b l iu u e lp  and J o in s  the  l a t t e r .  There- i s  a s im i l a r  p i l l a r  
on ‘he c c —‘"spend t.r ;  p a r t  o f  n o la -  5  brc* ‘he enanel does no* apor«s
io  »vt *jo!»tiMuou« T/iti* ti»..t o .  ti.e e re .>jt?..t.
M olar I  i s  -much worn so *o n e a r ly  o b l i t e r a t e  the  enamel la k e s .  
The M, i e « i o r - i  t e r , o r  p a r t  oi the <ooth i s  broken o i l  so the  -median 
P i l l a r  i s  no* shown, In  n o la r  2  t h i s  p i l l a r  s 'undu  more o b l iq u e ly  
tl.,-4, i n  Cope’ s  i e p re s e n ta t io n  oi ‘ tas 'om eryx  b o r e a l i s . *  W.e P ^ l a r
•  I
i s  broken on molar b ,  bu t i t  vs e v id e n t ly  longer  than -oh' molaij a.
iicbsurc lu n ts .
.........................................................................  • U l lhLcn'Tth oi pce.molar u -  -  - - -
. v ............................................................................uijuV»id th oi prt.TOlsJ o -  - - * i
^cnT/ h oi pr». TQlbX  .................................................................................
  .0120M dtt .  oi pre»qolur / , - - - -  l
V j j  0 ^ 3
Left‘T*h o i  m olar a e r i e s ,   .......................................................................
'  '  * ^  . ItoS: jfao€L>Crt&- />'S2 3*
f
i - e n j th  ui n o l a r  i - - - - - - - - -  - - - - - -  , o l '
'  id  fl; o i  tu I a r  - -  - ........................... .. . o l t ,
oi i o l a r  2 - - - - - - - - -    . o l t
h id t h  oi no la r  2 -  -  - .................................................................................  u l 7
ox m l a r  u  abou t -  .ulC
V id,' h u . Tolar ^ - ................................................................... - - rult '
i 1*0-1 *!.*- liOup 2 ox*k beds  o* *he lower  r .adisun#
! a la- .o  T-ryx awl 1 n o n iu s  n.  sp.
? c o i d t j  the  t e e t h  and jaw d e s c r i b e d  under  I .  a i e r i c a n u s  1 havv 
-n - j r . .  t h i r d  p r e T o l a r ,  and pur  < u i  • *uiiu!ible, round i n  d i i i ^ r e n l  
XuCb.litit.Sf * These b t - lonr  to  l a r g e r  s p e c i e s ,  i l l s  i s  e v i d e n t l y  
a  ^ouu ' je r  an im a l  than  »:.t s a a l l e r  one Jus* d e s c r i b e d *  he t e e t h  arc 
h i  ;hci , u i n f  l e s s  i o r h # The aa&cl i s  roughened a -  i n  t h a t  s p i c i o s .  
‘ihe 1 a l a e o a e  vx x o l d s  ij*«. p l a i n l y  scon on the  t h r e e  nol&rg,  • / . ich  
a r e  the only  t e e t h  .p rese rved*  Tho median i n t e r n a l  p i l l a r s  a re  
s r a a l lu r  p r o p o r t i o n a l l y .  ' lhc i*  i s  t\ ^  i U  urn. U i v t e n  *.*.t second and
\  f
t h i r d  c r e s t s  o: m l a r  ' i h i s  r a m s  l a c k s  -s Ion  r d e p r e s s i o n  n e a r
the lower  b o r d e r ,  b u t  th e r e  i s  a  U o a d  sha l low  c o n c a v i t y  on t h e  i n n e r
*
o l i i •
Measure l t n t s .
Molar  1* k o l a i  ... H u l a r  b.
* a  M. m .
abou* -  -  -  -  . u l i  -  -  - a b o u t  • -  - a b o u t -  .u.io
I r e a d t h ................................... 0 0 9 0 ................................... . o i u  -  -  -  -  . o lo h
i l c i j h t  -  - -  - -  - -  -  .  uufe b  - - - - - -  , o i o  -  -  -  -  . o i  l b
<1
The u p p e r  t h i r d  p r e T o l a r  d i f i c r a  i r o a  the c o r r e s p o n d i n ' :  t o o t h  u i  
P .  a n e r i c a n u s  i n  w id th  and the  g r e a t e r  wear  h a s  d i v i d e d  the  lowjknan­
t i  l a k e  i n t o  two s n a i l e r  o n e s ,  and ‘he  s~\a l l  l a k e  on the p o s t e r i o r  
s i d e  i s  n a r r o w ,  l o n g e r ,  u \d r ao re fc rc so en t i c .  The a s s o c i a t i o n  o i  t h i s  
t o o t h  w i t h  the above d e s c r i b e d  jaw i r a n i e n t  i s  s imple  p r e s u i p f i o n .
Cosoryx  a ; i l i s  a . a p .
In the  b l u : i s  v h i c h  l i  on 'he  e  s t e r n  s i d e  o i  the  love* Madison
v a l l e y ,  1 i u u n d  s e v e r a l  i r : . ; u .  t s  oA s.riall n i i a l s  r e l a t e d  to the
n t c l o p e S f  Two o r  t h r e e  jaw i r w r n e n t s  a r c  l i k e .  M a s  turnery x je i i i i e r  
C o p t ,  o t h e r  p o r t r m s  o* j a  s  arid h o r n s  a p p e a r  t o  be long  to  ( o s o r y x 
i u r c a t u s  and  Ĉ _ nec a t u s  , In  ufte p l a c e  1 d i s c o v e r e d  a
c a r l ; ,  co m p le te  a k u l l ,  and a  co m p le te  m and ib le  o i  a  Cosoryx which 1 
0- l i  /c  to  Lc a  new s p e c i e s ,  These a s s o c i a t e d  w i t h  *K a  ianus  
: d  p c s  l a c k i n ' ;  p a r 4 o i  M.t p h M w r j e s ,  a  r a d i u s  and u l n a ,  par* 
p f l v i a ,  t h r e e  1 u n b a r  one s a c r a l  -jui M.re t  d o r s a l  v e r t e b r a e ,  p o r t i o n s  
o i  r i b s  a. it u t h o r  . r ; ; * , n * s .  t h e  ar.imM ’ a^rouiiT Mid probably  no t -+*•!.
n u t  c .u i te  l u l l  frovai.
l i '  the  s k u l l  b o n  i y  :o l a t i c  a r c h e s  a r e  broken  o i l  and the  upper
per* u i  Mu s u e t  i s  i n j u r e d  a n t e r i o r  ‘ o ‘he o r b i t s .  The un i  nal  v«aj
p robab l . '  a  f e m a l e ,  a s  t h e r e  a r e  no s i  ; n s  o i  h o r n s .
The l a s 4 u , , , - : r  m o la r  had  r e c e n t l y  p r o t r u d e d  and had n o t  ye* 
r e a c h e d  the » e i r » . t  o; t h e  o t h e r s .  un the  H i t  s i d e  ‘ he t h r o e  ‘enpo /c -
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r y  m o la r s  had r e c e n t l y  b-.en shed  wid the  t h r e e  p e rm anen t  o n e s  were 
a l l  j u s t  p r o t r u d i n g  The l a s t  p r e m o l a r ,  which  was d o u b le  l i k e  the 
4 rue  j i o l a r s ,  was shed b u t  c a u g h t  betw en the  u p p e r  and low er  t e e t h ,  
i r o n  v h i c h  1 rc-noved i t .  On the  r i f h t  s i d e  o n ly  the  f i r s t  m i lk  p re -  
m o l a r  i s  shed ,  The n e x t  one ^ p r e m u l a r  , )  i s  more t r i u n r u l a r  ‘ han 
the l a s t  t e m p o ra ry  p r e i o l a r  o r  the  pe rm anen t  m o la r s ;  ‘he a n * c n 0 r -  
i n t e n o i  lobe  n o t  b e in ' ;  so w e l l  d e v e l o p e d .  The p e r - m e n t  p r e ^ o l a i s  
have  each  one e x t e r n a l  and one i n t e r n a l  c r e s t .  I n  pre molar A3 a 
l im b  r u n s  ou tward  and backward n o m  ' h e  i n s i d e  u i  M.c i .  t e . n a l  c r e s ­
c e n t .  I
The m o la r s  are* lonT v e r t i c a l l y  l i k e  »huse o i  A n t i l o c a r p a ,  The 
a n t e r i o r  h o r n s  o i  Me e x t e r n a l  c  e s c t n t  do n o t  p r o j e c *  q u i * t  so st.ron-f
X
ly  % bu» the median r i b  Oi *ht an t . e r p - t x t e r n a ^ o  r e  s c e n t  i s  vr r y  much 
more p r o m i n e n t ,  and i s  U r - e  i n  p r o p o r t i o n  *o the s i z e  o i  the t o o t h .
The o r b i t  3 ^ low er  than  i n  A n t i l o c a r p a  and i s  p l a c e d  f a r ‘h e r  f  orward^ 
the  a n t e r i o r  bo rde i  b e i i r ;  atuv;.  the p o s t e r i o r  p a r t  o i  ‘he second molar  
A r i d  ;c be f i n s  a t  *hc a n t e r i o r - i n f e r i o r  u i  the  o r b i t ,  and e i -
t e n d s  i o i v a r d  branch  in.? above 'h e  i l r s t  l o l a i  - -  one branch  de ­
s c e n d i n ' ;  and d y i n g  ou* above pre ioI si  o ,  the  u f l . u  e x t e n d i n '  lo rw u rd  
to ' h -  m e n t a l  l u i x n c n  whi  I. u  j u s t  i n  i r o n t  oi a  l i n e  p a r s i n g  upward 
i r o m  pie.molur Above ' h i s  i l u >  i n  : f o n »  o i  ' h e  eye i *  a  cone;  v-
i t y .
Ifcc f a c i a l  v a c u i t i e s  were l a r g e  and occupy  a b u u t  *he same p o s i -  
* i o n  a s  i n  A n t i l o c a r p a .  I n  the  c e n t e r  01 t h e  l u r e h t a d  between *hc- 
i r o n t  parjfcjs o i  the  o r b i t s  i s  a  d e p r e s s i o n  s i t u a t e d  somewhat l&r+hcr  
f o r w a r d  than  the c o r r e s p o n d i n g  one. i n  the  p rong  l u c k .  Xfc* ! aek o f  
t h i s  t h e  shape oi the  s x u l l  i s  v e r y  d i f f e r e n t  i n  .the* t  o a n im a l s .
In  h o s o r y x ,  i n s t e a d  u i  a  broad  t r a n s v e r s e  r i d g e  tfhi.sh c o n n e c t s  the 
h o r n s ,  t h e r e  i s  a  h i g h  c e n t e r  s l Q p i n s ^ & n t l y  f vrd. and a f t ,  and 
s l i g h t l y  l e s s  so l a t e r a l l y .  Above t h e  p r t i t  where kh-  biu<*J rims^
w h ich  icm  th e  r o o f  u i  t h e  o r b i ^ o n n e o t  * i t h  *h- ot.hei par« o f  ' l-.
• ‘ . * . , . V \  > *
s k u l l  arc. two e l l i p t i c a l  d e p r e s s i o n s  e x t e n d i n g  m  the e i i c c M o n  oi the
* v .
' H ’ ■
lo n g  a x i s  01 the  s k u l l .  In  the p o s t e r i o r  par*  o i  t h e se  e x p r e s s i o n s
J b  ' - / *  / ;
open ^  Supi a - o r b !  t a l  f o r a m i n a  which  ai 'e s m a l l .  Thu Lack o i  the  s , . u l l
*  \  *
i s  l o re  * o a n d t d ,  n a .  rowc*,  and p r o p o r t i o n a l l y  l o n g e r  t h a n i n • Apt ' i lu-
1 2
o a r p a .  i r o n  *i.e u p p t r  p o s t - i i o r  p a r 4 o f  the o r b i t  n a r r o '  d e g r e s s i o n s
H *
ext t -nd backward and u n i t e  on the  p a r i e t a l  r u n t  h a l l  way bfctWeen’̂ the 
s u t u r e  h i c h  s e p a r a t e s  tha*  bone- i r o n  the  t e m p o r a l ,  and the  i n i o n .
' • I V̂*T * .
A* 1 i . e i r  June H o n  low r i d  r t p r t i a e n ' . i n g  t h e  s y i H U  o r t a t  ijefrina
Knd c x to n d a  bwok -he o c c i p u t .  t h e  u p p t r  p o s t*  10r  p o r t i o n  U  the
. \
a k u l l  i a  Tore l i k e  Oreodon u .wi  or t i .e  d e e r ,  pron-v t u c k  o r
<b
I t  i s  more l i k e  t h a t  o f  the  cam e l ,  *ln Camtl-iis d r o  l e d a r i u s  the  s a g i l -
*
t u l  c r e s t  i s  w r e  s t r o n g l y  d e v e l o p e d ,  i s  l o n g e r ,  and the downward slop*.
to..a r d  the o c c i p u t  i s  n o t  jo  s h a r p y  and t h e  i n i o n  p r o j e c t s  more
s u p e r i o r l y  and p o s t e r i o r l y ,  i n  the r e g i o n  o i  t h e  i n i o n  i t  i s  a lm os t  
l i k e  the  C K tx o o r re sp o n d in g  p a r t  o i  the  c a t .
The o t i c  b u l l a t  a r e  v e r y  l a r g e  a s  i s  a l s o  the  m ea tus  a u u i t o -  *
4.
1*1US u x ' c m u s ,  The o r b i t s  a re  a l s o  l a r g e  and e x t e n d  ou tw ard  ve ry  
p r o m i n e n t l y .
The lo w e r  j aw  i s  c o n p l t t e  w i t h  a l l  ' .lit U i * h  e x o e p t  t h e  c a n in e  
■ MU! t h e  t h i r d  i n c i s o r  o i  t h e  l e f t  s i d e ,
U t  l n * l a o r j  tu' e 01 n c ^ l y  the  s u e  and s h a p e ,  b e i n "  s l i g h t ­
l y  s p a t u l a t e  o r  w i d e r  on t h e  c u t ' i n *  . ^ e ,  which  i s  round and s h a r p ,  
l .h t  c a n i n e  h a s  n e a r l y  ' h e  sane i „ m  b u t  i s  s e l l e r .  1 ‘ J o i n s  the
t h i r d  . i n c i s o r  a s  i n  n o d e m  r u m i n a n t s .  The d i a s ' c n a  i s  l o n 7  and 
—  s l i ,  b e n e a t h .  n.e f o r a . c n  . e n t a l e  i s  s i t u a t e d  abou t  one f o u r t h
^  i n 0 i 3 6 r  t h W e  *  2.  T he re  i s  a n o t h e r
* * H  i o r a n e n  J u s i  f o r w a r d  of p r e w a r  a .  I t  t s  H m t l e  ^
f o r w t o d  on t h e  l e f t  then  on the  n , h t  s i d e ,
l e i  ihne j i t  are-wo I  a r  ? i ■ <
-  -U8 t. p r o t r u d i n g .  The o t h e r  p r e m i e r s
’“ • y / t h e  d e c i d u o u s  s e t  t - P a l a i s
—  IX;, ,  w ( l c l . P r ™ 1^  ^  " - c  l o b e d ,  a s  i s
4 ls  ™<?h lon-rcr. n  ,
l « - t  d e c i d u o u s  nol r  u , r  ,  ^  U k t  U t
ui C t r v u s  ( m i c r o ' ' t r w
— — ^ : r : T " u ™ a
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The m o l w s  a r e  - p r i s m a t i c  wkI d i f f e r  l i t t l e  u o i  th o se  o i  Ant.i- 
l o c a r p a .  The m and ib le  and i n f e r i o r  d e n t i t i o n  d i . i e r  i r o n  S c o t * ,  
d e s o n p t i o n  o i  Cosoryx  i u r o a t u ^ i n  t h e  f o l l o w i n g  r e s p e c t s .  The 
m a n d ib le  i s  more conv ex  b o th  on t h e  o u t s i d e  and i n s i d e  than  i n  Antijbo 
o a r p a  iakin .7  tl.e jaw more r o b u s t .  The v a l l e y s  o i  t h e  m o la r s  a r e  p ro ­
p o r t i o n a l l y  a s  wide and a s  ion  r >.s an  t h a t  - jenus.  The second i n c i s ' o r  
i s  s l i - r h t l v  t h e  l a r g e s t .  i „  A n t i l o c a r p a  the  p r o p o r t i o n a l  l e n g t h
Of t h e  m o l a r - p r e m o l a r  s e r i e s  i s  a  l i t t l e  o v e r  f e e  to  two. In  Cjls-  
o r v x _ $ a m s  i t  i s  two to  t h r e e .  The f i r s t  molar  i s  a s  l a r Te a s  the 
s e c o n d .  The c h i n  i s  d i f f e r e n t  f ro m  S c o t t ’ s  z i j ' u r e .  n o t  b e i n s  a t  a l l  
p r o m in e n t .  The an7 l e  i s  formed by a  s l i g h t  d e s c e n t  b e n e a th  the
l t  t h e n  0 0 n t i n u e s  x p r n f ._r d  h o r i . o n t a l l v  ' l U 1  i t
- - , s  a b r u p t l y  b e n e a th  t h e  m c i s  r s .  The f o o t  bo_  _  ^  
l i k e  t h o s e  o f  f l a s t o m e r y * .
i i e aau re n en tS c  
y  / lJ u a M s  ,o 9  4 '
» /  ~  '  ji
^  S\as^£ /L aa*~- (Us<*r4Au*~ ^  ̂ 9 "
i+ ju . U u ~ -  w  . / t r *  • ^ - * 3 1 ,  s - t t
1
Von
I n  r& c o l l e c t i o n  i r o n  ffe* l o w e r  J:&di.son v n l l e y  ?.n two s p e c i n t n a  
o o r . a i a t i n - r  ui t h e  l i v e  u p p e r  p o s t e r i o r  chce*  tcc«h  and <. i M u t t b u i w  
r a i u s  o i  m v . ' h e r  i n d l ' / i d i o . l .  The jaw ira/jnt-n* c e n t a l !  a M «. sy-iphy- 
j i o  t./h’ tr«. m o i s o r a ,  o i  tvich a r t  b ro k e n .  I  r u c r  J o t h  of
II •--••• f ra rn e n t i  to  the sane species* a* the: correspond Ln J i ; t*  on
t h e r e  i s  no r e a s o n  *o U l u v e  t h a t  ♦ *•«?> tc  Ion ; *o a t p K a ^  s p e c i t  a.
1 use Anohiiheriun ip *ht r e s t r i c t e d  sense i n  >>oh Gout* baa i.scd i t .  
The Jiftdi.iun . . y c c i c s  ♦ !.U8  beinrr; so f a r  tvs I kno'  ,  M second l u w d  
in ‘lea . i f  u  vsoh « » l l « r  then A, w r  e l  tone ae % A. 
e u u i n u ^ b o J t t .
Anohi t h e r m n  n i n o r  n f ap,
T l . l ,  s p e c i e  d i n e r s  from A. .« • , ! „ «  in if,- fo llu v in r  r - a p c c u .  
ln> r ^ 1‘“ - 5 « *  —  Ofests arc. united t ,  an
: K l U y -  a i S  — -  -  —  >• U ,  w , , n  h o , . , ,
I h f -  i s  n u t  tj.fi o-.cc i n  p r e m o U r  < .  and t u  w u c n o r -  t r w u V (a .J6
— - > - « * .  ^ r e t t h  M t t o  _ n> : t  7
- . V  U,l 4 l .fM, ; ,  K | u ,  Tj.t p u s t t - f j u r  p i l l a r  I *  p r o p o  t l o n & l f j  
t r : « '  “A *1 ■»«».■> v M U y .
*"  1 *“  " u n “      * »  i « .  „  , r „
*>» « U «  ( M W  ^  r  i
bO *
• • • I
p i l l a r  i s  c o n n e c t e d  w i t h  t h e  h.vpooone. I t  h u s  a  s m i l e  enamel loop
. e x t e n d i m ;  o u tw a r d .  The o u t e r  c r e s c e n t s  have  r a t h e r  t a i n t ,  median
r i d ' f e s ,  the  a n t e r i o r  beim? the  more p ro m in e n t .
AH t h e  t e e t h  a c t  c o n s i d e r a b l y  v^otn e x c e p t  m o la r  o* i n  which  the
e x t e r n a l  o r s s o e n t s  a r t  unworn* s im p le *  and s e p a r a t e d  i»om the  e x t e r n a l
ones  by d e t p  v a l l e y s .  The a n n u l  was much s m a l l e r  than  \ .  ecuin/.m,
M easure  n e n t s .
• / * * i
Length u_ upytr posterior five pheek teeth - - -  - - - - -  - y
1 Lenfj th  01 u p p e r  m a l t r  s c r i e s     ..................................................     .0 3 9 8
L e n g th  u i  u p p e r  t h i r d  p r e . m o l a r ......................................................................*o lo
W id th  o i  u p p e r  t h i r d  p r e n o l a r  - - - - - - - -  .............................. ,0194
L e n r t h  o i  upper  l o u r t h  p r e molar     .......................................................f l)15
Width  01 u p p e r  f o u r t h  p r u n e l a r ,   ..................................................... ..........
Len-fth o f  upper  f i r s t  m o la r   ...................................
* * -  .0 1 4 b
Width Or upper  i i r s t  m o l a r  ....................................................................  )1 7 f
L e n g th  o i  u p p e r  second  i o l a r  j .tou* - .............................., - - - - - -  , 0 1 3  b
Width O i  u p p e r  seoond  n o l a r ..................................................
.0 IC3
L e i r j th  oi u p p e r  t h i r d  molar  -  -  -  - ...................................
, 0 1 0 b
Vddth  o i  upper  t h i r d  n o l a r  - - - - - -
-  - -  .  o i  7
Lo“ e r  jaw.  - T h e  m c i s o i s  n e a r y  u n i f o r m  i n  s i t .  und a r e
a e a l p r o o u a b e n t *  t h e r e  i s  no d i a s t e * .  between t h e  i n c i s o r s  and 
o f f l i n e - b u t  t h e  one be tween  the  c a n i n e  a™, the  f i r s t  p r e m o l a r  i s  muph 
l o n g e r  th a n  i n  A ^ a a n u m .  b o th  r e l a t i v e l y  and a c t u a l l y ; ^  the
o u i i n e  i s  p r o p o r t i o n a l l y  l & r j c r .  The symphys is  i s  very I o n - .
The . lv fco lb r  b o r d e r  i s  e i e v a t t d  above t h e  a n t e r i o r  b o r d e r  o f  t h e  jaw
The f i r s '  p r t n o l a r  i s  a  s m a l l ,  s i m p l e ,  f l a t t e n e d ,  s u b o o m o .  1 t o o t h .
I n  t l .e  second  p r e m o l a r  t h e r e  u  a  s l i g h t  v a l l e y  on the  a n t e  r i o r - e x -  
% .
l e r n u l  o i d e ,  The t o o t h  i s  l i t t l e ,  more *o r n  th a n  i n  the  specimen 
01 A. e g u i n u n  i i g u r e d  by S c o t t ,  bu t  i s  a lm o s t  e x a c t l y  o i  t h e  same sh
The o t h e r  p r e m o l a r s  and n o l a r s a r e  a l s o  o i  n e a r l y  t h e  same Torn.
M easurem en ts .
L eng th  o i  mandib le  to  molar  3 - - - - - - - - .............................., i l l
V.it i h  01 lov/fcr  median  i n c i s o r  a b o u t  -  -  . u u b
Width  01 second  l o w e r  i n c i s o r ,  about. - - - - -  - ,0Ub3
L e n g th  01 t h i r d  lo w e r  i n c i s o r  ...................................................... a b o u t  *uoo
L eng th  f r o m  c a n i n e  *o p r e m o l a r  1 ,  between a l v e o l i  - - - - -  ,u323
L e n g th  01 p r e m o l a r  s e r i e s ......................... -  -  - - -
L eng th  o i  lov/ei i i r s *  pr*. molar - ...............................................-  - - , o u 7 '
• Width <j1 l o w e r  1 i r s *  p r e m o la r  -  - -  - -  - - .......................................U0 3 2
-#ength oi s econd  l o w e r  p i t  molar -  - -  - -  -  , 0 1 3 t
Width oi l o w e r  second  p r t  i o l a r  -  - -  - ....................................., u 0 / 7
L e n g th  o i  l o w e r  t h i r d  p r e m o l a r ....................................................  .OIL
b i d t t .  oi tow er  t h i r d  pi t; molar -  -  -  -  -  -  .’ou9 w
L e n g th  o.  low.tr r o u r t h  p i c .molar - .............................................................. .0I2«.
f e id th  Oi low er  l u u r t h  p r e m o l a r .........................................................................OlOL
L e n g th  o i  l o w t i  x i r s t  m o la r  .........................................................................  .0 1 0 8
6 a
k id U ,  o i  lower a i M t  ............................
.  „    . ‘J09<
—n r . h  o i  l o n e i  a toond w l n r .........................
 .0106
I'M to oi lower 8 ia o ^ :io T (,r
0032
* W  t t .  ^ v .  „ , ,  i w ,  „  , L >  w  i o r i
in  t i e  l o v t r  i .u ij. .u :i v f. i t 6 y .
